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IMPROVED DIAMOND STONE SAW. 

It is only necessary to recall the fact, that of all the trades, 
that of the stone cutter was practically the most lacking in 
labor-saving inventions, to appreciate the vast progress ac- 
complished therein by the utilization of the diamond as a 
cutting tool. Days of slow grinding by the sand saw are giv- 
ing place literally to minutes of swift penetration by the 
diamond blade. Numerous ingenious applications of the 
carbon to industrial uses have already appeared in these 
columns, and it is presumed that the reader is tolerably famil- 
iar with the effect of the diamond tool upon materials far more 
refractory than the metals. In proceeding to examine, there- 
fore, another machine based upon a similar utilization, the 
questions of adaptation of the diamond to its work, so as to 
secure the best results, and that of the construction of appa- 
tus to conduce to such an end, are the matters which present 
themselves most prominently to our investigation. So far 
as certain points of construction are concerned, to which re- 
ference will be made as we proceed, the invention we are 

about to describe is new; with regard to its essential features, 
however, the test of experience has been applied, and success- 
ful operation over some two years has well demonstrated 
their efficiency. The machine isa single blade stone saw. 
Its uses are to divide blocks into slabs, bed ashlar, edge cop- 
ing, sills, and the like, square up blocks, and all but finish 
moldings, accomplishing all this with a remarkable rapidity 
of execution. Its essential feature is that the diamonds are 
made toact upon the stone in such a manner as to receive 
pressure or blow in one direction only. Without this pro- 
vision, it is found by experience that no amount of inge- 
nuity or care in the setting of the diamonds can prevent 
their being displaced from the sockets by the alternate 
reverse action of the blade. 

It is first necessary to glance at the mode of securing the 
carbons in the teeth, as the square bits of steel which are 
inserted in recesses in the blade, and there held by soft rivets, 


may be termed. At proper points + cle the lower edge of 
the teeth, indentations are made to receive the diamonds; 
these, inserted, are firmly bound in place with wire, and 
while thus temporarily secured are brazed-in in the usual 
way, the wire being afterwards removed. This operation, 
we are assured, fastens the borts or carbons in with certainty, 
so that no trouble is experienced through their working loose 
and falling out, so long as the saw is caused to cut, as above 
noted, in but one direction. 

In the machine represented in the annexed engraving, 
there is a timber frame formed of eight posts, planted ina 
concrete foundation and strengthened with the necessary 
horizontal and transverse bracing. The sash frame is carried 
by horizontal slides between the posts, and supported on 
the nuts of eight screws, all of which screws are connected 
together by gearing to which motion is given by a separate 
pulley and belt. The effect of turning the screws in one 
direction is to lower the horizontal slides, and so feed the saw 
down to its work, the reverse action of course producing the 
opposite result. The gearing may all be moved, by hand or 
by belt, when it is desired to adjust the blade vertically ; but 
when the mechanism is feeding, its operation is automatic 
through suitable arrangements whereby it is moved with the 
proper degree of rapidity. The horizontal slides above referred 
to are provided for the sash frame to travel upon; the blade, 
being mounted in the latter and tightly held by buckles, re- 
ceives its reciprocating motion from the pitman connecting 
the crank with the sash. 

We have stated that the blade cuts in one direction only. 
This important point is gained through depressing the saw 
when it begins its forward motion and then raising it on the 
return stroke. The mechanism for this purpose is extremely 
simple, and consists of an eccentric on the crank pin of the 
pitman, which, through a connecting rod extending along the 
latter, actuates certain levers and cams, the effect of which is 





to push the saw down against its own natural spring at the 
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beginning of the emia! and so to hold it at a given point of 
depression until the end. The resilience of the metal, of 
course, when the pressure is removed, carries the blade back 
to its normal position, and so lifts it clear of the bottom of 
the kerf, during the return stroke. 

The above, though general as regards detail, is sufficient 
for the comprehension of the device, to the performances of 
which attention may next be directed. From those using the 
machines, we gather the following statement of its average 
downward feed per hour in various kinds of stone, the figures 
presented having, in many instances, been borne out by trials 
under our own examination : Connecticut brown stone, from 2 
to 8 feet; Dorchester, N. B., stone, 2 feet 6 inches to 8 feet 6 
inches ; Amherst, O., 3 feet 6inches to 4 feet 6 inches ; Lockport 
limestone, 14 to 18 inches; Marblehead, O., limestone, 2 to 3 
feet ; Canaan, Conn., Westchester,N. Y., or Lee, Mass.,marbles, 
12 to 16 inches: In the harder kinds of slate, with quartz 
veins, the saw cuts from 2 feet 6 inches to 4 feet per hour, 
and so on in proportion to the hardness and impenetrability 
of the rock. Red Scotch granite we have seen cut at the 
rate of 8 inches per hour. The kerf made is from J, to 
of an inch, leaving a perfectly smooth surface. Slabs to 
almost any desired degree of thinness may be sawn. The work. 
generally, it is claimed, is accomplished at a speed from ten 
to thirty times faster than the best apparatus hitherto em- 
ployed. It is also asserted, by those using the saws, that the 
cost for the diamonds and setting is less than for the sand and 
iron required to do the same quantity of work by the old 
method. The machine is coming largely into use in this 
city and vicinity, and meeting, wherever employed, with the 
highest commendation. 

Messrs, H. and J. 8S, Young were awarded, for it, the high- 
est premium of the American Institute two years ago, and its 
progress and history since certainly show the propriety of 
that acknowledgment. Mr. Hugh Young, 546 East 117th 
street, New York, is the proprietor and manufacturer. 
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ELECTRIC EARTH BATTERIES. 


In the year 1838, Steinheil made, on the railroad from 
Niirnberg to Fiirther, an oxperiment in using the rails as 
conductors for telegraph despatches; but he found that the 
zurrent passed through the earth from one rail to the other, 
and then he conceived the idea of using the earth for the re- 
turn current, thus saving half the wire. He found that it 
not only worked perfectly, but better than a wire for the re- 
turn current, as the earth and one wire gave only half the 
resistance given by twe wires, which were used before this 
great discovery, which was of the utmost practical import- 
ance to the progress of the telegraphic art. The manner in 
which this method of using the earth for the return current 
is applied is to bury, at each of the two terminal stations of 
tLe line, a copper plate in the moist earth, and connect it by 
means of a wire to the telegraph apparatus or battery. Gauss, 
in repeating this experiment, conceived the idea of leaving 
the battery out altogether, and burying at one station a 
large copper plate und at the other a large zinc plate; and 
he found that a powerful electric current then passed through 
the wire. This arrangement is evidently nothing but a single 
voltaic pair, constructed on a large scale, as the layer of 
moist earth of a few miles in thickness between the metallic 
plates replaced the layer of acidulated cloth, paper, or liquid 
in the cell. 

Bain applied this arrangement to his telegraph, so as to 
obtain a current of long duration and const.nt quality. He 
buried a series of zinc and copper plates, opposite to one an- 
other in the moist earth, and connected them by insulated 
wire ; and so obtained a current of sufficient strength to work 
his telegraph. According to the same principle, a variety of 
voltaic batteries or generators of electricity have been con- 
structed, bymeans of which Bain, as well as Robert Weare, 
kept his electric clocks in constant and very regular motion. 
Such an earth battery remains in similar activity until in the 
course of time one of the metals has become entirely oxid- 
ized, which oxidation, according to experience, takes place 
only very slowly when large plates are buried deep in the 
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The most extensive application of such batteries was made 
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line was 22 miles long, and the earth battery was completely 
successful in performing not only the service required on 
the road itself, but also in serving for the sending of des- 
patches for the public. The metal plate in Munich was of 
copper, of 120 square feet, while in Nanhofen a zinc plate of 
the same size was buried; both plates were sunk so deep as 
to reach the level of the subterranean well water of the lo- 
cality, and connected with isolated wires to the air line. The 
current thus established was used to effect the deviation of 
a magnetized needle ina galvanometer, which Steinheil used 
as the basis of his system of signals, a system requiring only 
a very feeble electromotive force, a force entirely insufficient 
to move the electromagnetis of the Morse system, or the hand 
of a dial telegraph. 

The construction of such earth batteries, easy and simple 
as it appears to be, has never become a settled practice, for 
reason of the laborious digging required, it being much 
easier to plunge plates in cups and renew them after a while 
than to dig up the oxidized zinc plates in order to replace 
them by new ones. However, when a river or brook is at 
hand, the practice can be recommended; as in that case a 
zine plate has only to be sunk at a convenient and safe spot. 
Then at any time, if the current becomes weak, the. plate 
may be easily replaced by a fresh one; while in place of the 
copper, a quantity of coke may be buried in the moist earth. 
The great objection to this form of battery is, however, the 
unavoidable total lack of intensity: as the latter quality de- 
pends on the number of cups, and the earth or water acts as 
| but one single cup, and thus the burial of several plates is 
equivalent only to the immersion of them in a single cup. If 
the plates are connected for quantity, that is, all the zines to- 
gether and all the coppers or cokes together, the series will 
act like a single pair of which the surface is equal to the sum 





, ® i of the individual plates, and thus as one pair of large sur- 
- B| face; if, however, the plates are connected for intensity, 


that is, every alternate zinc to the next copper, only the two 
plates at the extremes of the series will be of use, because 


69| the several intermediate pairs discharge mutually all the 


electricity generated into the moist earth, through their me- 
tallie connections: which shows the fallacy of the advan- 
tage claimed for some earth batteries lately constructed and 
even patented. 

Of all the batteries thus far constructed, the most constant 
appears to be that of Leclanché; it is to a certain extent an 
imitation of an earth battery. It consists of a large piece of 


% | coke surrounded by coarsely pulverized manganese and coke, 


all contained in a porous celi and surrounded by amalgamated 
zine plunged ina solution of sal ammoniac. This battery 
has, during the last ten years, been more and more used in 
France; and according to the testimonies of the telegraph 
operators there, it far surpasses all others, for reliability and 
constancy. 


TORPEDOES FOR HARBOR DEFENSE. 

Approaching New York from the sea or the Sound, one 
can scarcely fail to observe, printed in very large letters on 
the faces of the forts which command the passage, the warn- 
ing words: ‘‘ TORPEDOES : DON’T ANCHOR.” 

We have heard the significance of the warning, frequently 
discussed by fellow passengers this summer, with a growing 
conviction that few implements of modern warfare are so 
little understood by peaceable people as the torpedo. ‘‘ There’s 
a lot of them stored in the fort, I suppose ” (said one passen- 
ger to another the other day, in response to the question, 
“‘why not anchor?’), “and of course it wouldn’t be safe for 
a vessel to lie alongside.” 

That torpedoes are submarine engines, designed to blow up 
invading vessels, is more commonly understood ; but how they 
are made and placed, how exploded, and why vessels should 
not anchor in their vicinity, fewer seem to know. 

It is natural that this should be the case. As an efficient 
weapon of defense, the torpedo is comparatively a new 
affair ; indeed, it may almost be said that it is altogether an 
experimental affair; and though it is confidently predicted 
that, when the next great struggle between maritime nations 
comes off, it will be found that a revolution has been wrought 
by the torpedo in methods of conducting naval warfare, only 
the few who are actively engaged in developing this future 
decider of battles know very much about its character or ca- 
pacity. This, too, is natural. ‘The torpedo, like a mine or a 
masked battery, is valuable in proportion to the enemy's 
ignorance ; and it would be simply foolishness on the part of 
any government to develop a torpedo system at great expense, 
then nullify their work and its advantages by spreading too 
minute a knowledge of it. Still, a general idea of torpedo 
operations can be gained from facts which are common pro- 
perty, without reference to any particular system of harbor 
defense ; and a general idea is quite as much as the most of 
us care for in cases of this sort. 

Distributed in a narrow passage, torpedoes are intended to 
arrest the progress of an enemy’s vessels, either by compel- 
ling them to pause through fear of unseen danger—thus 
keeping them longer under fire of powerful land defenses— 
or by destroying them by direct explosion should they ven- 
ture within the torpedo-defended area. In construction, the 
torpedo consists of a strong metallic case filled with gun- 
powder or other explosive substance, and fitted with an appa- 
ratus by which it may be fired, either mechanically by the 
shock of a colliding vessel or by the action of some one on 
shore. The first, or automatic exploder, is the simplest in 
construction and action, but has the great disadvantage that 
it cannot distinguish friend from foe. A passage defended 
by self acting mechanical torpedoes is therefore closed to all 
vessels, and their use must necessarily be confined to special 
positions and occasions. It is perhaps needless to observe 
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that such a system of defense mold oot Ser te ead fate 
thronged with peaceful shipping, t which lead into 
our harbor. In cases of this sort, the thing needed is obvi- 
ously something that will lie safely on the bottom or securely 
moored below the reach of passing vessels, completely under 
control by some one on land, and with no risk of untimely 
explosion. 

The earliest torpedoes to be operated from the shore were 
arranged to be fired by a friction tube attached to a cord com- 
municating with the land: a plan partially successful where 
the channel was narrow and the period of the firing line’s ex- 
posure comparatively brief, but quite unsuited for permanent 
defenses and long ranges. During the Crimean war, the 
Russians first employed electricity as a means of exploding 
torpedoes, and the same method was adopted in some in- 
stances in the South during our ‘‘late unpleasantness.” 
Since then the electrical system, both automatic and voli- 
tional, has been developed by numerous experiments in vari- 
ous countries, a very interesting series of them being just 
now in progress at Portsmouth, England, in connection with 
an experimental ironclad called the Oberon, the design being 
not merely to ascertain the destructive effect of torpedo ex- 
plosions, but various other important questions touching the 
working of torpedoes arranged on what is known as the net- 
work system. By this plan any number of torpedoes may be 
placed in electrical communication with a firing station on 
land, so-that the condition of each and all can be determined 
at a glance and any one of them exploded at will, without 
affecting the others. The connecting cable contains strands 
of copper wire insulated by gutta percha and covered by a 
protecting envelope of hemp and coiled iron wire. The cop- 
per wires lead from a galvanic battery on shore to the signal- 
ling and firing arrangements within the torpedoes, the one 
indicating to the operator the presence of a vessel within the 
destructive area of a torpedo, the other enabling him to ex- 
plode the sunken mine by touching a key. In other cases 
the firing circuit is so arranged that it can be closed mechani- 
cally by the action of the signalling apparatus, thus making 
the torpedo automatic. The firing is effected by an electric 
fuse, commonly that known as the platinum wire fuse, in 
which a strand of platinum wire is made red hot by the elec- 
trie current on the completion of the circuit. It is evident, 
as a writer in the London 7imes observes, in justification of 
the expensive experiments going on at Portsmouth, that a 
complete system of torpedo defense, embracing more compli- 
cated details, cannot be brought to perfection without exten- 
sive and exhaustive trials. ‘‘ There are a multitude of prob- 
lems connected with the subject which can only be solved by 
experiment. The action of the circuit closers may or may 
not be influenced by the rate of the tide in particular posi- 
tions ; the presence of sharp rocks may render electrical tor- 
pedoes impossible; the laying and raising of the cables and 
other parts require constant practice under various conditions 
to insure efficiency ; lastly, it is absolutely necessary to know 
the range or distance at which a given torpedo ceases to be 
effective when exploded. This latter question is the more 
important, because upon its solution may depend, in a great 
measure, the quantity of the explosive agent to be used, and 
the relative positions of a group of torpedoes. The disrup- 
tion of a number of other submarine mines by the explosion 
of a torpedo in their vicinity would seriously affect the de- 
fensive arrangements, and would probably lead to a complete 
gap in the line. It is therefore adyisable that the amount of 
the explosive agent in a torpedo should be regulated so as to 
insure the maximum destructive effect upon a hostile vessel 
with the minimum disruptive effect upon the adjacent torpe- 
does.” 

The experiments carried out on the Oberon are said to show 
that comparatively large charges cannot be exploded without 
compromising other mines within the effective area, It re- 
mains to be decided which is best: to use large torpedoes far 
apart, and thus diminish the area of danger to hostile ships, 
or to use a smaller charge and moor the torpedo so that its 
explosion will occur in contact with or as near as possible to 
the vessel to be destroyed. 

It is scarcely necessary to recur to the warning: ‘‘ Don’t 
Anchor.” What the arrangement of torpedoes may be in the 
forbidden areas, it is not needful to know; a dragging anchor 
would be likely to disturb the nice arrangement of electric 
communication, and might possibly prove disastrous to pri- 
vate as well as government property. 





SOMETHING ABOUT BALLOONS. 

A reference to our files will show that we have endeavored 
to keep our readers fully informed in regard to the progress 
of aerial motors ; for although the final success of the problem 
is far from being assured, the earnest Jabors of scientists 
augur well for the future. We have received so many in- 
quiries, of late, in regard to the elementary principles to be 
observed in designing balloons, that it seems advisable to 
devote some little space to their consideration. Information 
of the kind sought for, simple as it may seem, can scarcely 
be found in any of the published literature of the subject ; 
and the general solution of the question given in this article 
appears now for the first time in print, so far as our knowl- 
edge extends. 

The general formula for the proportions of a balloon is 
somewhat intricate, and we have endeavored to simplify it so 
that it can be applied by any one who understands arith- 
metical operations. 

The first point to be considered is what makes a balloon 
rise. We receive numerous questions such as the following : 
** What is the lifting force of a cubic foot of hydrogen, in 
pounds?” from which we infer that a few words on this 
subject may not be out of place. The hydrogen, or any 
other gas, however light it may be, has no lifting force 
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On the contrary, if it possesses the least weight, tile weight | 
is a force which would cause it to fall, unless it were buoyed | 
up by something else. If it is sufficiently light, however, 
its tendency to descend is counteracted by the buoyant force 
of the air, and it ascends. Placed in a vacuum, it would 


immediately fall. Some illustrations may be introduced, to | 


render this point plain. Suppose that a cubic foot of some 
substance, weighing in the air 400 pounds, is wholly im- 
mersed in water, which weighs 62 pounds per cubic foot. 
By the immersion, acubic foot of water is displaced to make 
way for the substance, and, by its effort to return, presses 
upward against the substance, with a force of 62 pounds; 


so that the body, if weighed during immersion, will be found | 
to haveits original weight diminished by 62 pounds, and will | 


balance the scale at 338 pounds, instead of the 400 required 


when weighed in the air. Nowif, in place of this heavy, 


body, we immerse a cubic foot of some other substance, which 
weighs only 40 pounds, the water, as before, will press up 
with a force of 62 pounds; and as the body only exerts a 
downward pressure of 40 pounds, it will rise, under the in- 
fluence of the unbalanced upward pressure of 22 pounds. 
The action of the air on all bodies immersed in it is precisely 
similar to that of the water, except that most bodies are so 
much heavier than equal bulks of air that the effects are 
not ordinarily noticed. For instance, a cubic foot of air of 
ordinary pressure and temperature weighs about 163, of a 
pound ; so that a substance, one cubic foot in capacity, which 
weighs 400 pounds in the air, will weigh 39944414, or prac- 
tically the same, in a vacuum, It is obvious, however, that 
there is some difference in the weights as estimated in the 
air and in a vacuum; and since the weight of the air varies 
somewhat at different times, the absolute weight of a body 
is its weight in vacuum. Of course, the weight of a body in 
the air is ordinarily sufficiently accurate, and it is only in 
delicate scientific researches that the method of weighing in 
vacuum jis employed. 

From the foregoing considerations, we are led to conclude : 

ist. If a body is wholly immersed in any fluid, it will be 
pressed upward by a force equal to the weight of a volume 
of the fluid equal to the volume of the body. 

2nd. If the upward pressure is less than the weight of the 
body, the latter will have a tendency to fall, under the ac- 
tion of a force equal to the difference between the body’s 
weight and the weight of an equal volume of the fluid. 

8d. If the upward pressure is equal to the weight of the 
body,the body will have no tendency either to fall or rise. 

4th. If the upward pressure is greater than the body’s 
weight, the body will have a tendency to rise, due to a force 
equal to the difference between the weight of a volume of 
fluid, equal to the volume of the body, and the weight of the 
body. These principles are a concise statement of the theory 
of a balloon’s action. If we have a body whose weight per 
cubic foot is less than the weight of a cubic foot of air, the 
body will rise with a force equal to the difference between 
the body’s weight and the weight of an equal volume of air. 
For instance, if a balloon is filled with hydrogen, the air will 
exert a lifting force of about ;7, of a pound for each cubic 
foot in the volume of the balloon, so that, if the weight of the 
balloon and car is less than this lifting force, the balloon 
will ascend. If common illuminating gas is used in the bal- 
loon, the lifting force will be about ,/, of a pound fer each 
cubic foot of the balloon’s volume. The weight of the ma- 
terial in a balloon varies greatly, of course, according to the 
construction, some balloons only weighing, with the net 
work, about , of a pound per square foot of surface, or 
even less, and others weighing as much as 4 of a pound per 
square foot of surface. The ordinary shape of a balloon ap- 
proximates closely to that of a sphere, which it is commonly 
assumed to be in making calculations. An example is ap- 
pended to illustrate the application of the preceding state- 
ments : 

A balloon has a diameter of 40 feet, the weight of the ma- 
terial and netting is 4 of a pound per square foot of surface, 
the weight of the car and contents is 600 pounds, and the 
gas which distends the balloon is subject to an upward press- 
ure of 4, of a pound per cubic foot. 

The volume of the balloon is 33,510 cubic feet, so that 
the upward pressure due to the air is about 1,340 pounds, 
The surface of the balloon is 5,026°5 pounds, so that the 
weight of material and netting is about 628 pounds, to which 
must be added the weight of the car, making a downward 
pressure of 1,228 pounds; hence the unbalanced upward 
pressure, which causes the balloon to ascend, is about 112 
pounds. It will now be evident, we think, that the lifting 
force of a balloon is entirely due to the air, and is impeded, 
instead of being assisted, by the gas; so that it would be 
better, if it were practicable, to make a balloon with a vacuum 
in the interior. 

Tt must be remembered that, as a balloon ascends above the 
earth’s surface, the air in which it is immersed grows contin- 
ually less dense, so that the lifting force becomes less and 
less, unless the volume of the balloon is increased. Thus at 
about 18,000 feet elevation, the air is only about half as dense 
as at the sea level; at 36,000. feet elevation, } as dense, and so 
on. Hence balloons are rarely filled at the surface, as we 
have explained in former descriptive articles. We have also 
detailed the methods of manufacture, varnishes employed, 
ete., so that it only remains to explain the manner of calculat- 
ing the size of a balloon required to fulfil given conditions. 

In making the estimate for a balloon, one can generally 
ascertain the weight of the car and contents, the difference 
of weight of a cubic foot of air and of the gas to be employed 
(which may be called the buoyant effort), and the weight of 
the balloon with its ropes and network per square foot of 


———— 


The catsidatinn by which this is determined is somewh™ | SCIENTIFIC AND PRACTICAL INFORMATION. 

complex, but it will be found explained at length below, a” 

example being added for the purpose of further illustration’ A NEW VARNISH FOR METAL WORK. 

The following quantities must first be ascertained : A late Italian patent contains the following recipe fer a 
1, The buoyant effort, or difference between the weight of varnish for protecting metal work: A paste is made of finely 

a cubic foot of air and of gas. pulverized quartz, carbonate of potash, or oxide of lead and 
2. The weight, which includes the weight of everything water according to the color required. A thin coat of this 

except the material of the balloon and the netting, together js applied with a brush to the object, which is then placed 

‘with the lifting force. in a muffle, and heated to 1,495° Fah. ‘The articles emerge 

| 8. The superficial weight, or weight of the material and covered with a sort of polished glass, which resists blows 

netting, per square foot of the balloon’s surface. and which does not split nor scale off, while it serves per- 
The operations for finding the required diameter are as fectly to protect the metal against oxidation. 

follows 
(a). Divide twice the superficial weight by the buoyant SUESE DAW ATE Os SURE 

effort. Since the revoking of the concessions obtained by Baron 
(b). Divide 8 times the cube of the superficial weight by the Reuter from the Shah of Persia, for the construction of the 

cube of the buoyant effort. railways in that country, Russia has been negotiating for 
(c). Divide 0°95498 times the weight by the buoyant effort. the privilege, and the success of her diplomacy is now an- 


(d). Multiply 1527888 times the cube of the superficial nounced. 
weight by the weight, and divide the product by the fourth Russian capitalists will furnish the funds,and the line to be 
power of the buoyant effort. , built will connect the Caspian and Black seas through Tiflis 


(e). Divide 0°91188 times the square of the weight by the | 4nd the port of Peti. The Shah guarantees 6 per cent of 
buoyant effort. | the cost of such portions of the road as enter his dominions. 

(f). Add together the quantities obtained by rules (d) and | 
(e), and take the square root of the sum. 

(g). Add together the quantities obtained by rules (0), (¢), 
and (/), and take the cube root of the sum. 

(h). Add together the quantities obtained by rules (b) and 
(c), subtract the quantity obtained by rule (jf), and take the 
cube root of the difference. 

(i). Add together the quantities obtained by rules (@), (g), 
and (4). The sum will be the diameter required. 

Example: It is required to find the necessary diameter of a 
balloon, the following data being given: 

The weight of the car and contents is 475 pounds, of the 
valve 25 pounds, and the air is to exert a lifting force ef 100 
pounds. The gas in the balloon is to be such that the dif- 
ference between its weight and that of a cubic foot of air) Analloy having avery fine and malleable grain, suscepti- 
shall be 0-04 pound. The weight of the material and netting ble to a high polish and impervious to rust (which, while 
is to be 0°12 pound per square foot of balloon surface. closely resembling gold, may advantageously replace that 

Pursuing the same steps as indicated in the preceding | metal in a variety of cases),is made of 100 parts pure copper, 
rules, we find: 17 parts tin, 6 parts magnesia, 3°6 parts sal ammoniac, 
/1°8 parts quick lime, and 9 parts bitratrate of potassa. 
| The copper is melted first,and the magnesia, ammonia,lime, 
| and tartrate are successively added in small quantities. The 
| tin in small pieces is then placed in the crucible, and the 
| whole brought to fusion for 35 minutes, after which the 

alloy is allowed to cool. 





| 


ELECTROPLATING ON CHINA. 


M. Hansen has recently patented in France the following 
| process for electroplating on a non-conducting material: Sul- 
phur is dissolved in the oil of Lavendula spica to a sirupy 
| consistence. Sesquichloride of gold or sesquichloride of 
platinum is then dissolved in sulphuric ether, and the two 
solutions are mingled under a gentle heat. The compound 
is next evaporated until of the thickness of ordinary paint, 
when it is applied with the brush to such portions of the 
china, glass,etc., as are desired to be covered with the electro- 
| metallic deposit. The objects are baked in the usual way be- 
fore immersion in the bath. 


IMITATION GOLD, 


1. The buoyant effort =0°04 pound. 

2. The weight = 475 + 25 + 100= 600 pounds. 

3. The superficial weight—0'12 pound. 

(a). 2x 0°12+004=6. 

(0). 8 x 9°001728+0-000064 — 216. 

(c). 0°95493 x 600+-0-°04— 14,324. 

(d). 15°27888 x 0°001728-0°00000256 = 6,187,946 
(e). 091188 X 360,000 + 0-0016 = 205,173,000. Mr. 8 
(J). ¥(205,173,000 + 6,187,946) = 14,538 


EFFECT OF FLAME ON AN ELECTRIC SPARK. 


J. Mixter notices a carious effect of a gas flame on 
the current of a Holtz machine, The jet consisted of a glass 
(g). (216 + 14,824 + 14,538) = 30°75. tube drawn out to a point, and the flame had a length of 
(A). *V(216 + 14,324 —14,538)— 1°26. | about an inch and a diameter of only an eighth of an inch. 
(i). 6 + 80°75 + 1°26=88°01 feet, required diameter. | Inserting this between the two terminals of the machine, the 
This explanation will doubtless render the method plain | | length of spark obtainable was at once increased from less 
to all who are sufficiently interested to devote a little atten- | than ten inches to over twelve, the full distance to which 
tion to the matter; and such readers would do well to work | the balls could be separated. The sanie increase was not ob- 
out other examples from assumed data. tained on simply inserting a conductor between the two ter- 
As there are many who like to know the reasons for a|minals, a ball an inch in diameter only lengthening the 
result, we have added the method by which the rules are | spark about an inch. 
obtained, which can readily be verified by those who are A NEW GALVANIC BATTERY. 
familiar with algebra. Let 
b=buoyant effort, W=weight, and a=superficial aii 
The balloon is to have sufficient volume that the upward 
pressure of the air, which is the volume of the balloon mul- | 
tiplied by the buoyant effort, shall be equal to the weight, 


A new battery is manufactured by Messrs. C. & F. Fein, of 
Stuttgart, which is said to be remarkably cheap and to have 
a constant current, with high electromotive power. It con- 
sists of a three-necked jar, similar to a Woolff bottle. In one 


: ‘ | of the side orifices is inserted a charcoal plate, and in the 
vente - cage we Se ee vo “f a other a strip of amalgamated zinc, the aon covered with 
Pa ae = ap ae that Gio "Galteen ts mah © | cotton. By means of the center tube,pieces of coke and pre- 

a ae —* oe rg ren in expreanan Wythe Sellowing?) oxide of manganese are inserted until the bottle is about two 
Speen, ces 6 Gs Cher of Ce tae | thirds full. The remaining space receives a concentrated so- 
O°5236 x b x = W + 3°1416 x a x 2° lution of sal ammoniac. The center tube terminates above 

From which we deduce: | in an inverted flask, the neck of which is extended down to 
_ , 24,82 095493 W 15°27888a°W 4° ——} | the level of the liquid. The flask is also filled with the sal 
—_ ar) ry b ( rv] ca y 1! peetanenr —o. and, by perromys. continual wee we 
| vides nst loss by evaporation e contact between the 

Ga" 005408 W as iparene Ww — ——)y' | Seveeean goer the copper conducting wire is made by platinum 

b b plates. The battery remains constant for.a year, and is said 


the same value as was given in the foregoing rules. _ to be easily cleaned and renewed. 
It will be evident, by inspecting the equation of condition, | HIPPOPHAGY IN FRANCE. 
that the same method can be applied to any form of balloon! uring the fall of 1874, Paris ate 1,555 horses, asées, and 
whose volume and surface can be expressed algebraically. jmules, A horse, which, for his skin, hoofs, etc.,alone,is worth 
——+@ | but about five dollars, brings as food,in the markets of the 
SENATE CONFIRMATIONS. | French capital, five times that sum, 


We are informed that the nominations of Captain J. M. Gas from Crude Petroleum. 
Thacher as Commissioner of Patents, and General Ellis| Ina reply recently given to one of our correspondents in 
Spear as Assistant Commissioner, have been confirmed by | respect to this subject, he was informed that many attempts 
the Senate, and also that of Major Marcus S. Hopkins as a/ had been made to employ crude petroleum for the manufac- 
member of the Appeal Board | ture of illuminating gas, some of which are in progress, and 

It is gratifying to be able to say that they are all gentle- that, as yet, the various inventors have not succeeded in 
men of the highest personal character, possessed of ability | perfectly overcoming the practical difficulties. 
and experience. The duties committed to their charge are! The Ashtabula Wews, Ohio, objects to this reply, because, 
of great importance, and will, we trust, be discharged with {t says, Ashtabula is now and has been for more than a year 
unswerving fidelity. They have before then a splendid op- | | lighted by gas made from crude petroleum by a process in- 
portunity, by an honest and liberal-minded administration of | vented by Dr. Wren of Brooklyn; that the process is entirely 
the Patent Laws, to secure the public confidence, and win | successful and very economical ; and that among other places 
for themselves individually, an honorable and widely ex-| which are now using this gas we may name Shelbyville, In- 
tended fame. diana, and San José, California. 

—2+Ore | Weare glad to record these evidences of successful pro- 

WE are requested to state that the case of the rotary | gress in the use of crude petroleum, and we hope that gas 
blower, illustrated and described in our last issue, is formed | engineers in all parts of the country will send us reports of 
of cast iron, bored out true, and bolted firmly to the heads | what they are doing in that line. Crade petroleum is a very 




















of the machine. The mention of “light boiler iron, formed | cheap, abundant, and valuable natural product. Its success- 


surface. It is then required to find the diameter of a bal-| up very truly and inserted into the heads of the machine,” | ful, economical use for gas illumination will be of great ad- 


oon which will have a tendency to rise with a given force. 





is an error. vantage to the country. 
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IMPROVED DIE TAP. 

This is a new form of tap for screw cutting, the arrange- 
ment of which is clearly shown in our engraving. It will be 
seen that the main body tap, C, remains much the same as 
in the old standard, minus the thread, but that it is pierced 
through its centre with a round hole, tapped for a part of its 
depth ; and that into this hole is screwed a pointed spindle, 
E. At the lower end of the tap, it will be observed, are four 
screw-cutting dies, ff ff, fitting into a corresponting num- 
ber of slots radiating from the center 
of the tool. These dies have knife 
edges on the inside, their upper cor- 


—_——_—$<—$—$—$<— 


also a horizontal central admission. It has lately been much | nor add dryers long before using. Use as little dryers as will 





adopted in works where a quick separation of mud, slime, 
or chemical precipitates from fluids has to be made. This 
apparatus consists of a system of chambers made of wood, 
or occasionally of brass castings, with sheets of drill cloth 
placed between them. The fluid to be filtered is forced into 
the chambers by means of a pressure pump, a separation of 
the fluid from the mud, slime, etc. ; then taking place. The 
fluid is tapped off perfectly clear, and with a continued 
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ners being chamfered for the recep- 
tion of the point of the adjustable ( 














screw or spindle referred to. 

In the engraving the dies are shown 
to have been forced out by the adjust- 
able screw to their largest working 
diameter. Todraw them back it is 
necessary to elevate the screw, E, and 
gently tap back the dies until they are 
flush with the turned part of the tap. 
In this position they close the central 
hole, leaving only a small pointed in- 
denture at the top formed by the 
chamfered ccrners already mentioned. 
The dies, it will be seen, are concave 
on their cutting faces. By setting 
the check nuts, G G, Figs. 1 and 2, 
on the spindle, E, a large number of 
holes can be tapped to the same size. 
A graduated scale can also, if desired, 
be added for facilitating the adjust- 
ment, as shown in Fig. 6. The dies 
being adjustable, the diameter of the 
screwed hole can be regulated to ;4, 
inch, and even less. Further, only 
one tap is necessary to cut a full 
thread, as compared with two and 
sometimes three used in the ordinary 
way. Again, the dies, being reniova- 
ble, can be easily re-sharpened, or 
they may be replaced by others of a 
different thread. This tap has been 
found to be specially useful in the 
cutting of threads in steel tyres of locomotive and carriage 
wheels (where the tapped boit fastening is used), also for tap- 
ping gas pipes, and in renovating stripped or worn threads. 

Mr. John McFethrie, of Kovroff, Russia, is the inventor. 





FILTRATION UNDER PRESSURE. 

A very important economy is effected, in paper making, 
sugar refining, and other processes wherein matters are held 
in suspension in liquid, by forcing the fluid through a filter 
by pressure, thus recovering valuable material from waste 
and washings that would not pass through any filtering sub- 
stance by the mere action of gravity. Mr. A. L. G. Dehne, 
of Halle, Germany, has introduced several inventions for 
this purpose, two of which (especially adapted for sugar re- 
fineries and chemical works) we illustrate herewith. 

The first of these presses, shown in Figs. 1, 2, 3, 4, has a 
horizontal central admission 
for the material to be filtered, 
and is called by the manufac- 
turers a refining press for the 
cleying of sugar, and is used 
for the filtration of the sirup, 
as a substitute for the sack or 
bag filter, the preliminary fil- 
tration through bone black 
and the further filtration of 
the residue of blood coagula- 
tion and juice being omitted. 

This press consists of the 
customary chambers of iron, 
but no special pump is re- 
quired for forcing in the mat- 
ter, as in most cases the press- 
ure of a certain hight is suffi- 
cient. An apparatus of this 





















































McFETHRIES’ UNIVERSAL DIE TAP. 


forcing in of fluid, the filtration goes on until the residue in 
the chambers become solid. The emptying of the apparatus 
is very simple: the cakes, having formed in the chambers, 
are easily removed, or fall out when the apparatus is un- 
screwed. The general construction and fastening of the 
plates is the same as in the press described above. 

Useful Recipes for the Shop, the Household, and 

the Farm. 

Three bushels of clean sand, mingled with half a bushel 
of good lime and half a bushel’of cement, makes an éxcel- 
ient mortar which is not liable to be dislodged by storms. 

Dark purple and green slates are the best for roofing ; oth- 
ers are liable to fade unequally and produce a disagreeable 
appearance. 

If hammering continually is done in an upper story to such 
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do the work. 
Gall soap, excellent for washing silks or ribbons, may be 
made by heating one pound of cocoanut cil to 60° Fah., into 
which half a pound of caustic soda is gradually stirred. 
To this half a pound of Venice turpentine, previously warmed 
in another vessel, is added. The kettle is allowed to stand 
for four hours, subject toa gentle heat, after which the fire 
| is increased until the contents are perfectly clear. One pound 
of ox gall, followed by two pounds of 
Castile soap, is then mixed in, and the 
whole allowed to cool, when it may 
be cut into cakes. 

Never try to extinguish a kerosene 
fire with water. Smother the flames 
with blankets or rugs. 

Benzole magnesia, a simple paste 
made of calcined magnesia and ben- 
zole, will take grease spots out of al- 
most everything, howeverdelicate. A 
paste of soda and quicklime is good 
to take oil stains from wood floors. 

To detect adulteration in tea, burn 
the ashes. Pure tea, of any grade, 
will not leave over five per cent of 
ash, while the adulterated article will 
yield as high as 45 per cent. 

Chloride of calcium or glycerin, 
added to shoe blacking, will prevent 
the latter’s drying in the box. 

It is said that half an ounce of a 
mixture of 100 parts logwood ground 
with 1 part of bichromate of potash, 
will make, with water, a pint of good 
ink. 

Painters estimate that about 1 
pound of paint per square yard is re- 
quired for filling new work, and 
nearly half a pound for the second 
coat. The proportion is about half 
white lead and half oil of turpen- 
tine for the filling coat. 

A good white cement for marble is 
made of 8 parts resin and 1 part wax, 
to which, when well melted together, 
4 parts plaster of Paris are added. Use while hot. 

Cements in general are comparatively britile, therefore 
use as little as possible, so that dependence may be made up- 
on its adhesion to the surfaces, and not upon the cohesion of 
the cement alone. 

In using the flat drill, the cutting point should be made 
thin, so as to penetrate easily, and its form should be such 
as exactly to fit the inner angle of the try square, which is 
90°. 

A wash of lime, salt, and white sand is said to afford pro- 
tection to shingle roofs against accidental conflagration from 
sparks, etc. 

The following are two recently patented recipes for weld- 
ing copper. The first, by Messrs. C. L. Schurr and W. G. 
Rehbein, consists in heating borax until all moisture is ex- 
pelled. The dry residuum is pulverized and applied between 
the surfaces of the copper, 
which are formed in a lap 
joint. The metal is hammered 
together cold, then heated and 
dipped first in fine salt, and 
then in human feces, for the 
purpose of excluding the air. 
Welding may then be easily 
accomplished. In the second 
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plan, the ends of copper to be 











9 welded are hammered out to 
=. | form the lap. The pieces are 





then heated, dipped in pow- 
dered borax to clean the sur- 
faces, and heated a second 
time. After the second heat 








kind used at Halle does she 
mechanical filtration of a thick 
solution, of about 55 per cent, 
of about from 800 cwt. to 900 
ewt. of raw sugar in 24 hours, 
in the most satisfactory man- 
ner, without the use of any 
pump, but through the press- 
ure from a reservoir placed 
about 7 feet above the press. 

The residue in the chambers does not form cakes, but ex- 
ists only in the form of slime, which is easily removed after 
the filtration has been completed by opening the cock in the 
front plate. The filter cloths may be changed every 24 hours, 
and this operation, together with the edulcoration, does not 
require more than half an hour’s time, while no attendance 
is required by the press during the time of filtration. The 
genera! construction of the press will be easily understood 
from the engraving, the details of the chamber being shown 
in a larger seale in Figs. 3and 4. The very handy arrange- 
ment has been adopted of carrying the front cast iron plate 
on rollers, whence the taking out of the chamberz, and of 
the filtering cloths, becomes a matter of the greatest ease and 
simplicity, The method of fastening together of the cham- 
bers and plates is obvious in the engravings. 

The second press is represented by Figs. 5 and 6, and has 
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‘FILTER PRESSES FOR CHEMICALS AND SUGAR. 


an extent as to be annoying on the floors below, the sound 
may be deadened by sheet india rubber cushions placed un- 
der the benches or anvils. 

It is very dangerous to allow acid substances, used as food, 
to stand for any length of time in copper vessels. Preserves, 
when made in pots of that metal, should be emptied out as 
soon as possible after 3 

Do not bring lights near empty whisky, alcohol, benzine, 
or coal oil barrels. The vapor of the fluid, mingled with the 
air within, is a dangerous explosive mixture. 

Lamp chimneys may be, in a measure, prevented from sud- 
den cracking by immersion in cold water in a suitable vessel, 
the last being set on the stove until the water boils, The 
chimney is then removed and allowed to cool slowly. — 

In painting, do not apply a succeeding coat before the pre- 
vious one is dry. Donot use a lighter color over a darker one, 





the pieces are dipped in pow- 
dered cryolite (or any other 
anhydrous fluoride or similar 
salt, which, when heated, will 
form a liquid flux), and then 
hammered together on the an- 
vil. The latter is the inven- 
tion of Mr. E: Renaud, of 
Washington, D. C. 

If a defect ona steam cylin- 
der cannot be reached for plug- 
ging or melting-in a composi- 
tion, stop the hole with 2 parts 
= no Tiga and 8 parts fine iron filings. No sulphur need 














Rats EXPELLED.—A gentleman in Burlington, Vt., of an 
investigating turn of mind, a week or two ago determined to 
try it again with the rats which infested his house. He pur- 
chased a supply of coal tar at the gas works, and placed 
small quantities of itin the rat holes in his cellar and else- 
where in their runways. The rats, bedaubing themselves, 
became disgusted with the manner of their entertainment, 
and speedily left the premises, and have not been seen or 
heard from since. 

The best way to use up scrap brass is to melt it in with 
= putting itin with the zinc after the copper is 

ted. 
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NUMBER VIII. 
Continued from page 4. 


At the north side of 98th street commences the stone via- 
duct, which extends to a point midway between 115th and 
116th streets, forming the third division of the work; it 
was constructed under the supervision of 
Mr. George 8. Baxter, C.E. This viaduct ' 
is built across the marshes known as the 
Harlem flats, and is, in all respects, a re- 
markably substantial work. Its total length 
is 4,563 feet, its greatest hight above street 
grade, which occurs at 104th street, 31 feet 
1 inch, and its width in the clear, at rail- 
road grade, 48 feet. The grade of the road 
across the viaduct, as will be seen by a 
glance at the profile (page 308, Vol. XXXI.) 
is by no means level. Between the south 
and north ends there is one continual fall of 
40 feet per mile, the south end being 41 feet 
8 inches higher than the north end. The 
work consists of an earth embankment con- 
tained between two retaining walls of first 
class rubble masonry, laid in cement mor- 
tar, with vertical and horizontal joints, and 
battered on the outer face one inch to the 
foot. The hight, breadth, and depth of 
foundation vary. Thus, at 100th street the 
dimensions are: Hight 9 feet, breadth of 
wall at foundation 6 feet, breadth of para. 
pet 4 feet; at 102d street, 21 feetx11 feetx4 
feet; at 103d street, 25 feetx11 feetx4 feet; 
at 104th street, 29x13x6 feet, and at 115th 
2x4x8 feet. 

In laying the foundation of such a mas- 
sive structure in such soft ground, consider- 
able difficulty was encountered. By far the 
greater part was laid either in concrete or 
on piles, the latter being used very general- 
ly under the piers and abutments of the 
bridges at the street crossings. 

The piles (of which 198,900 linear feet were driven) 
were of white oak and spruce, from twelve to fifteen 
feet in length and twelve inches diameter at the butt, and 
were driven two feet six inches from center to center till 
they reached hard bottom, or till a ram of 1500 lbs., falling 
80 feet, did not settle them more than half an inch. The 
tops were then sawn off level, at the proper hight, and 
capped with two courses of white oak timber laid crosswise 
and treenailed to the piles ; and on these was laid the founda- 
tion. Whereverconcrete was employed, it was quickly mixed 
and deposited in layers of from fourto,nine inches, and set- 
tled by slightly ramming, sufficient to flush the mortar to the 
surface. The viaduct is carried over the cross streets on 
arches, the first series of which is at 102d street. 

Fig. 19 shows a portion of the viaduct in perspective, and 
also the passenger station, which is built in part within the 
viaduct. Fig. 20 shows an end elevation of the viaduct. 
Fig. 21 is a side elevation in part section, showing the cha- 
racterof the arches at the street crossings. 

The foundations of these arches are first class gneiss rub- 
ble masonry, and project one foot beyond the line of the 
superstructure of the piers and abutments. On these foun- 
dations is placed a bridge of three arches, two of them semi- 
circular arches, of 10 feet span and 5 feet rise, and 20 inches 
thick, which span the sidewalks, and one elliptical arch, 30 
feet span and 17 feet rise, and 24 inches thick, placed between 
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are 8 feet by 5 feet by 56 feet, and the abutments 8 feet by 
6 feet by 56 feet. The faces of the abutments, spandrels, 
wing walls, piers, and arches, are built of freestone well 
dressed, and (with the exception of the arch stones, which 
are cut to long § inch joints) are all cut to lay half inch joint. 
The backing of the walls, abutments, and hearting of the 





er 


the two small arches and spanning the roadway. The piers 





piers is first class gneiss rubble masonry, well tied to the face 











there are four arches, one over each sidewalk, twenty inches 
thick, 15 feet span and 7} feet rise, and two 24 inches thick, 
26 feet span, and 13 feet rise. The two outside piers are 5 
feet 6 inches by 9 feet by 56 feet, and the middle pier and two 
abutments 7 feet by 9 feet by 56 feet. Like all the bridges, it 
is built of freestone, the material in this case being obtained 
from the old bridge, which was carefully taken down, and the 
stones cleaned and, where necessary, re-dressed. The north 
pier and abutment foundations were put 
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Fig. 19.—THE UNDERGROUND RAILWAY, NEW YORK CITY.—THE 
VIADUCT AND PASSENGER STATION AT 110th STREET. 


with face headers. The abutments are carried up five feet 
above the springing line of the arches on the outside; and 
from the top of this backing to the crown of the main arch, 
the spandrels are filled with concrete, plastered with half an 
inch of cement. The bridge at 108d street does not differ 








Fig. 0.—THE UNDERGROUND RAILWAY, NEW YORK CITY.—END 
ELEVATION OF THE VIADUCT. 

from the’one just described, except that its rise is but 15 feet. 

The foundations for the bridge and walls at this point are 

from 10 to 12 feet deep, good bottom being found without 

going below the water level. From this north to 106th street, 

the foundations were laiddry. At 106th street, a wide street, 
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: | within the viaduct, as shown in exterior view in Fig. 19. 


down about 9 feet below high water to a 
good sand and gravel bottom. 

In the block between 106th and 107th 
street, the foundation of the retaining walls 
was put down toa depth of some 12 feet 
below high water, thus giving the founda- 
tion at this point a hight of 23 feet. The 
excavation was made through six to cight 
feet of black mud and about four feet of a 
black clay-like material, which was very 
probably the mud in a compressed state. 
The earth was taken for a distance of four 
feet outside of the foundation lines, and the 
excavation sheet piled and braced with 
heavy timbers. For the west wall, guide 
piles were driven on the water side to hold 
the sheet piling in place, and outside of 
these an earth dam was thrown up. On 
the east side the place of the dam was sup- 
plied by the embankment of an old road. 
The excavation, into which the water ran 
slowly, was easily kept dry by a steam 
pump, except on one or two occasions du- 
ring the full moon tides. 

It will be observed on the profile (page 
808, Vol. XXXI.) that at 112th and 118th 
streets the grade of the railway approaches 
so near to that of the avenue that sufficient 
headway could not be obtained for stone 
arches. Their places are therefore sup- 
plied by double wrought iron Post truss 
bridges, capable of supporting 3,000 Ibs. 
per linear foot of track, independent of 
their own weight, their factor of safety being 5. In the bridge 
at 112th street, the trusses are 8 feet high, 52 feet in the clear 
between the outside trusses, and 68 feet span. It is support- 
ed on stone abutments 7 feet thick at street grade, 4 feet at 
top, and 15 feet high by 58 feet long. These abutments are 
returned on each side to the retaining wall. The bridge at 
118th street is the last in the viaduct. 

The retaining walls from 98th street to 115th street are 
surmounted by a parapet wall (rock faced on the outside) 2 
feet 6 inches in hight, 2 feet at bottom by 18 inches at top. 
Upon this is placed the coping of pene-hammered granite, 10 
inches by 3 feet four inches, The coping and parapet are 





* |anchored to the retaining walls by wrought iron galvanized 


rods, 14inches in diameter and 6 feet long, with a head and 
washer on the bottom and a nut and cast iron washer on top. 

At 110th street is one of the way stations, built in part 
It 
consists of a waiting room built in the north abutment of 
the 110th street bridge, and two iron stairways which rise, 
on the outside of the east and west retaining walls of the 
viaduct, from the waiting rooms to two covered landings on 
top of the viaduct. The waiting room is on a level with the 
street grade, and consists of a vaulted room 10 feet broad, 8 
feet 6 inches long, and 12 feet 7 inches from floor to the 
crown of the roof, and running parallel to the axis of the 
north archway of the bridge, into which it opens through a 
groined archway of freestone, 12 feet broad by 5 feet 
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Fig. 21—THE UNDERGROUND RAILWAY, NEW YORE CITY.-SIDE ELEVATION OF VIADUCT AT STREET CROSSINGS. 
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thick, and placed 22 feet from the outside of either retain- 
ing wall. 

The arch is semi-circular, and of brick, 20 inches thick. 
This room is lined with brick and plastered, and closed at 
the east end by a large semicircular arched window (see 
Fig. 19.) Two flights of steps rise from this room through two 
brick-lined segmental arched ways, 6 feet broad by 8 feet 
high, to points on the outsides of the retaining walls 17 feet 
above street grade, from which iron stairways lead to the 
covered platform on top of the viaduct. Of these passage 
ways, the one leading to the west side of the viaduct passes 
out from the west end of the waiting room and forms almost 
a continuation of it. That leading to the east side of the 
viaduct is placed to the north of the waiting room,and paral- 
lei toit, but separated from it by a masonry wall 4 feet 6 inches 
in thickness. 

At the outside of the retaining walls, at each of the open- 
ings of the arched stairways, just mentioned, is placed a 
wooden platform, 3 feet by 6 feet, from which are two flights 
of iron steps, one to the north and one to the south. These 
steps are 3 feet wide, with yellow pine steps, cast iron risers 
and string, supported by 9 inch heavy H beams built into the 
solid masonry ofethe retaining wall. They lead the covered 
landing beside the track, These landings consist of wooden 
platforms resting upon six rows of longitudinal wooden beams, 
supported, in turn, by iron beams, 8 feet long, placed trans- 
versely on the parapet wails, 7 feet 3 inches apart, and 
anchored by iron rods extending 6 feet downward through 
the masonry. The platforms are 130 feet 6 inches long and 
8 feet 3 inches broad, thus projecting 2 feet 3 inches be- 
yond the parapet wall on the inside and 3 feet on the outside. 
The covering railing is of design shown in Fig. 19. 

The amount of masonry used in the construction of the 
retaining walls, foundations, bridges, abutments, wing walls, 
spandrels, parapets, etc., of the viaduct was 60,047 cubic 
yards ; 2,458 cubic yards of concrete was laid ; 198,900 linear 
feet of piling was driven; and of timber and plank used in 
platform, grillage, etc., 352,000 feet, B. M., was used, and 
of iron anchors, 51,000 Ibs. 














Correspondence. 





Crystalization of Carbon, 
To the Editor of the Scientific American : 


While contemplating the great economy in all departments 
of Nature,in the utilization of many substances which casucl 
thinkers might think noxious or waste materials,the thought 
occurred to me that, if Nature were to enter largely upon 
the manufacture of diamonds, a bed of charcoal would not 
be melted down for the purpose so long as carbonic acid gas 
is everywhere escaping and going to waste, from the de- 
composition of the rock formations. Further,if experiments 
were to be instituted in this direction, they could best be con- 
ducted in connection with the manufacture of stone lime. 
For example: Let the gas (which always escapes in large 
quantities from a burning lime kiln) be collected and turned 
into a retort; or, if found necessary, a series of three or four 
retorts might be employed,and the gas carried through a re- 
fining process, so that nothing but pure carbon should reach 
the last retort in the series. Should heat or pressure be 
found necessary, still another retort could be prepared for 
that purpose; but it is a question as to whether carbon will 
not readily crystalize as soon as set perfectly free from all 
other substances. 


St. Albans, Vt. CHARLES THOMPSON. 


Auimal ‘Suicides, 
To the Editor of the Scientific American: 


In your issue of January 9,you mention a suicidal scorpion. 
Allow an old reader to say that the scorpion becomes greatly 
enraged on very slight occasions; and bending its tail in the 
form of partof a circle, over its back,lashes it furiously from 
side to side, the sting barely missing its own body at each 
pass. When it strikes itself, which is not unfrequently, 
the verdict should read: ‘‘ Deceased, while carelessly bran- 
dishing his weapon, accidentally inflicted upon himself a 
wound, from the effects of which he died.” ? 

New York city. T. B. TOMPKINS. 





To the Editor of the Scientific American: 


Your article on page 21, current volume, headed “ A Sui- 
cidal Scorpion,” calls to mind a story, related many years ago 
by my mcther, of a suicidal rattlesnake She said that a 
party of men were removing an old barn in New Hampshire ; 
and among the rubbish, they captured a rattlesnake, which 
they secured with a forked stick, and commenced tantalizing 
it. It soon became enrased and would frequently lay its 
head over on its body and remove it again. Finding its tor- 
mentors persistent, it at last threw its head back, thrust its 
fangs into its body, and soon after died. W. D. CLarx. 

Springfield, Il. 


(For the Seientific American. | 

THE CRESCENT STEEL WORKS AT PITTSBURGH, PA. 

These works, belonging to Messrs. Millet, Barr, and Parkin, 
are located at Pittsburgh, on the Allegheny river, between 
49th and 50th streets. They were established in 1865 by 
the present firm, with the avowed intention of rivaling, in 
the quality of their product, the very best Sheffield steel 
makers. 

The methods of manufacture used in the famous Sheffield 
houses are exactly followed here, merit being claimed for 
careful and exact working rather than for any quick or 
patent processes. In order to insure uniformity in stock,the 





Srientific American. 





made that they import direct from the makers, and have se- 

cured to themselves an entire brand of Dannemora iron,equal 

to any ever made, so that in certainty of supply and quality 

of stock they are not second to the best houses in England. 
With abundant experience, skilled workmen, the best of 
| material, and machinery in every respect up to the highest 
standard of the latest practice, the growth and reputation of 
| the concern have been continuous. Established nine years 
ago, with twelve melting holes, three hammers,and a capacity 
lof three tuns a day, they now have twenty-four melting 
| holes, four Siemens furnaces (equal to ninety-six melting 
| holes) capable of producing thirty tuns a day,six steam ham- 
mers, and three trains of rolls. They are thus prepared to 
make twenty to thirty tuns a day of all sizes and varieties of 
bar steel, and are making constant improvements in their ap- 
pliances for a beautiful and exact finish to their work. Not 
the least of these is the rapid adoption of gas furnaces for 
heating, making it very difficult for a careless workman to 
overheat their steel. Having steadily pursued the policy of 
buying the best stock to be had, and having made its careful 
working a constant study, their success has corresponded 
with their efforts. For several years, they have supplied 
regularly some of the very best ax and edge tool makers in 
the country,and many of the largest machine works, nail fac- 
tories, screw cutters, and others where steel has to do the 
hardest and finest work. They have driven the German 
rolls and the English die steel out of the United States mint, 
so that American specie is now rolled and coined on Ameri- 
can steel. We are informed that, on account of the especial 
demand for their steel in Pennsylvania and the West, they 
had not solicited New England trade to any considerable ex- 
tent prior to the panic, During the past 18 months, however, 
through’ their eastern agents, Messrs. Ely & Williams, No. 
1,232 Market street, Philadelphia, and No. 20 Platt street, 


‘New York, they have secured the patronage of many promi- 


nent steel consumers in the East, and their steel is nowsold 
by the leading dealers in principal cities throughout New 
England and New York, who pronounce it to be fully equal 
to the imported brands heretofore controlling the market. In 
conclusion, we must not forget to say that this firm use largely 
of the best American charcoal hammered irons, and are en- 
gaged in careful tests of new brands, some of which promise 
so well that they express a confident hope of soon putting 
into the market an exclusively American tool steel, which 
shall not be excelled by the combined product of Sweden and 
Sheffield ; in the meantime their abundant supply of the best 
Swedish irons insures to their customers uniform and good 
results. Being all young men, none of them yet forty years 
of age, they propose to continue their studies and practice 
until such a thing as preference for English steel shall be 
nolonger known. They make tool, machine, roller, spindle, 
hammer, file, frog, fork, hoe, rake, shovel, cutlery, and 
cast spring steel. * # 








Grammar in Bhyme. 

The annexed effusion does not come under the head of new 
inventions and recent discoveries, in fact we believe it has 
been published from time to time during the past twenty 
years. But, as the Commercial Advertiser (where it appeared 
last) says: ‘‘ The name of the author should not have been 
allowed to sink into oblivion. On the contrary, he deserves 
immortality, and the gratitude of generations yet unborn, 
for we have never met with so complete a grammar of the 
English language in so small a space. Old, as well as young, 
should commit these lines to memory, for by their aid it will 
be difficult, if not impossible, for them to fall into errors 
concerning parts of speech :” 


L 
Three little words you often see 
Are articles, a, an, and the. 


1m 
Anoun’s the name of anything, 
As school or garden, hoop or swing. * 
1. 
Adjectives show the kind of noun, 
As great, small, pretty, white, or brown. 
Iv. 
Instead of nouns the pronouns stand, 
Her head, his face, your arm, my hand. 
Vv. 
Verbs tell us something to be done, 
To read, count, laugh, sing, jump, or run. 


VI. 
How things are done, the adverbs tell, 
As slowly, quickly, ill, or well. 


via. 
Conjunctions join the words together, 
As men and women, wind or weather. 
Vit. 
The preposition stands before 
A noun, as in, or through, the door. 


1x. 

The interjection shows surprise, 
. As oh ! how pretty—ah! how wise. 

The whole are called nine parts of speech. 

Which reading, writing, speaking, teach. 

The Fog Gun, 

For some time past endeavors have been made to secure 
for coast signal purposes something more suited to the duty 
than the 18-pounder cast iron gun now used. Major 
Maitland, R. A., of the Royal Gun Factcsy, has designed a 
species of revolving gun which will no doubt answer the pur- 
pose admirably. But in order to determine the best material 
and form of muzzle for the new fog gun, four models, each 2 
feet long and capable of containing a cartridge consisting of 
from four to five ounces of powder, were, says the Engineer, 








firm have their arrangements for their fine Swedish irons so 


constructed upon the following different plans, to be tested 
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from the summit of the proof butts in the Plumstead marshes, 
at various respective distances : A cast iron gun with a plain 
muzzle; a cast iron gun with a conical mouth ; a cast iron gun 
with a parabolic mouth ; and a bronze gun with a parabolic 
mouth. 

The object of trying both conical and parabolic mouths 
was to arrive at a decision in regard to the question, which 
has always been pending among manufacturers of speaking 
trumpeis,as to which is the best shape for transmitting sound. 
Some assert, that the form of the instrument should be a trun- 
cated cone; others, that it should be a truncated parabolic co- 
noid,the mouthpiece occupying the focus. Either form would, 
in a greater or less degree, confine the undulations of sound 
(which would otherwise disperse themselves in all directions 
and cause them to take a direction parallel to the axis. Hence 
the application of one or the other of them. On the occasion 
of the recent experiments, the four models were placed in a 
row upon the summit of the butts, with their muzzles point 
ing towards Shooter’s hill. The weather was cold and clear 
The observers stationed themselves at various distances in 
front of the row of guns, from 100 yards to 3,000 yards,mov- 
ing forwards toa greater distance each time that the whole 
series of four guns was fired. They were ignorant of the « 
order in which the guns were fired, that being purposely left 
in the hands of the proof master,so it was impossible for their 
opinions to be prejudiced. It was decided that the volume 
of sound emitted by each discharge should be represented as 
nearly as possible in figures, No. 1 being the highest figure 
of merit, and No. 5 the lowest. The following results were 
obtained: Adding together the respective figures of merit of 
each gun at eight several distances, from 100 to 3,000 yards, 
it was found that the cast iron gun with the conical mouth 
gave a total of 10, or, in other words, took the first place as 
regards the volume of sound produced at all ranges; the cast 
iron gun with the parabolic mouth a total of 21, thus taking 
the second place; the bronze gun with the parabolic mouth 
a total of 224, or taking the third place; while the cast iron 
gun with the plain or straight mouth gave 26}, the lowest 
value of all four. At a distance of 1,000 yards only,the bronze 
«un with the parabolic mouth took the second place. This 
was probably due to the superior ringing qualities of the 
metal,which would be observed at such a shortrange. Fur- 
ther experiments were then made by observers stationed 
about two miles off upon Shooter’s hill. The figures of 
merit under these circumstances for the several guns were as 
follows: Out of six observations, 6 for the cast iron cone, 12} 
for the cast iron parabola, 19 for thebronze parabola,and 224 
for the cast iron plain mouth. Thus we see that the great in- 
crease of distance is very unfavorable to the bronze model, 
and that the plain muzzled one is out of the field altogether. 

During the above mentioned experiments,trials were made 
with gun cotton, in order to see whether the sound of its re- 
port on explosion would reach toany great distance. Masses 
consisting of about ten ounces were detonated in the open ~ 
air upon the butts. The noise made considerably exceeded 
that of the guns. It must be remembered, at the same time, 
that the proportion of powder in the gun cartridges bore no 
analogy to the quantity of gun cotton detonated. The result 
of the trials was, however, considered so satisfactory that a 
parabolic reflector is being constructed, in which it is in- 
tended to explode pieces of gun cotton. 





Evergreens in Orchards. 

A correspondent says that the theory of planting evergreens 
among fruit trees, for protection, mentioned in our Special 
Edition, recently issued, is wrong. 

They impoverish the ground, occupy space, and shade 
the fruit trees. Fruit from shaded trees is always in 
ferior in quality. To preduce a fruit bud, the sun must 
thicken the sap to a glutinous liquid. Without the rays of 
the sun, buds will form only to produce leaves. The most 
perfect fruit is found on the ogtside of a tree; and therefore, 
to give light,the pomologist trims and thins out the branches. 
This explains why wall trees produce such uniformly large 
and excellent fruit. 

A belt of evergreens around an orchard may be beneficial, 
not because of the heat that is supposed to emanate from 
them, but because they break the winds and still the air 
as sweeping winds often dry up the vital sap of both ever. 
green and deciduous trees. 

Alternate heating and freezing are destructive to vegeta- 
ble as well as to animal life; because the heat starts the sap, 
and the frost freezes it. The freezing swells the sap, and 
lifts the bark from the wood, the channels of circulation 
are strained and destroyed, and the part so affected dies. 
Well matured wood is not apt to suffer from cold. To save 
tender trees, let them finish their season’s growth before 
cold weather; and to hasten maturity, give a dry bottom and 
light and air in abundance. 

Some evergreens supposed to be tender(the rhododendron, 
for instance) will survive the winter better on the north side 
of a building, unprotected, than on the south of the same 
protected and sheltered from the rays of the sun. 





A Cure For Diphtheria. 

A correspondent says: ‘Take a flat iron and heat it a lit- 
tle on the stove; on this apply a very little pitch (not gas) 
tar; have theiron hot enough tomake a good smoke. Then 
let the patient take into his mouth the small end of a fun- 
nel, and have the smoke blown through the funnel into his 
mouth, Let the smoke be inhaled well into the throat for 
few minutes five or six timesa day. In very bad cases, it 
might be well to use it oftener. After this, let the patient 
lie on his back then break up small pieces of ice and put 
them into his mouth, and let them go as far down to the 
roots of the tongue as possible. When they have dissolved, 





put in some more; this will keep down the inflammation.” 
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Scientific American, 
ter movement No. 2, during which the piston is (as in move- 
ment No, 4) moving from full power to a dead center, and | 
further because it is especially desirable that the average 
|area of the port opening should be as large as possible for | 

MOVEMENTS OF PISTON AND CRANK. | and during the quarters having the longest piston movement. 

Let us now see how the steam in the front end, whose ad- We also find that the average port opening for quarter move- 
mission in the cylinder is shown in table No. 1, is exhausted. ment No. 8 has not heer bree by the oe ot —s 
We find in that table that, at 11% inches of the stroke, the | 'T#vel; this again is decidedly beneficial, for it was, under the 
sion ends, and the valve, ceasing to be a steam port, | Sort valve travel, the greatest of all independent of its pro- | 
are ’ portion to the piston movement, and the most disproportion- 
sence ieaciumammnant ("4 , 4 ate of all when considered in relation to the piston move- | 
wore ieee ment; but under the increased valve travel, it is not only not | 





BY JOSHUA ROBE. 






throw of the eccentric (that is, the line, B in Fig. 53) ap- 
proaches in its main course to a line struck from the center 
of the eccentric rod end (D D, in Fig, 53), the less effect will 
an increase or decrease in the throw of the eccentric have in 
altering the position of the slide valve spindle (and hence of 
the valve) either backward or forward, at the time when 
the eccentric is in the position shown in Fig. 58. And, as 


| the greater the increase in the throw of the eccentric the 


nearer will the throw line of the eccentric, when the latter 
is set, approach the line, D D, it follows that the less will 
the difference in the position of the spindle and rod joint 


| (and hence of the valve) be when the eccentric is in the par- 


ticular position shown. When, however, the crank has 
the crank (during each quarter movement) having moved made one half of a revolution, and the throw line of the ec 
from a dead center into full power. These considerations centric stands in the position denoted by the line, E, in Fig. 
convince us that not only has the increase of valve travel | 58, the least alteration in the length of the throw of the 
given us a better steam supply, but it has given us one more | eccentric will have a great effect in altering the position of 
regular and proportionate to the piston and crank move- | the joint, A, and hence of the slide valve, the effect being to 


— Benen nen ae the greatest, but it is less (as is also its piston movement) 
11 7-8... ese eeeeeenrceeeeee - 1-16 than is the average port opening of quarter movement No, 1, 
1D wwe Onveccvececoeses eseee 8-8 
Piston returned 
Mss Vecesostccstdaus reeees 11-16 
BB ic ccccccccsceesgues cove full 
3S Serres ones tbaae sveccoe SE 
G << eveccc cosdeqpeuuass ooveeell-16 
ments. 
tag spelen p Ree me Reattte o-16 Now let us examine to what extent and in what way our 
= 5. 8... : sit: Py “ ” cma geet es increase of valve travel has influenced the ports as exhaust 
herb e0 ws port again taking dhéien ports. Commencing, then, with the front stroke, that is, the 


port at the front end of the cylinder, which exhausts the 
steam admitted through the area treated of in table No. 1, 
we find as follows: 

TABLE NO, 9.—FRONT STROKE EXHAUST. 


The exhaust for the other end of the cylinder, that is, for 
the back end (the admission of steam to which is shown in 
table No. 2), is as follows: 


TABLE NO, 5.—BACK END. Piston moved Exhaust port opened 
Piston moved Exhaust port upea inches inch 
inches inch SEBS ve ccccccccsee secced 1-16 
11 F-B.-000 --00 teedeeseccoovs 1-8 Oe. dughadesbbaes> tevebeunaia 8-8 
TD . ‘ ceivéedévcaseesebeeseuses 8-8 Piston returned 
Piston returned Sivhbandvecse peed oyeseesise 11-16 
BBercccccescvccocccccccees 5-8 RGinsd texan dietin sts teon sta full 
Bhicccccccccccccecesscccse full 9 1-4 se a Te al full 
DO IAs crccrrcrrcercoreceseres full © Gidicacddebewtecsbogssseesss+0 OE 
9 B-4...+---0- seeeeeees corer 8-4 ER eobtetanssvakege*ecnceese, BM 
) ee 7-16 Th Wabietbeaacccadiccepersevee BEE 
T1 BB. ccccccccccescccccccsecs 1-8 Te fo A ees exhaust port closed 
11 B-4.-- eee eeereeeeee port closes 18  slebinens + port again taking steam 
12 seeseeeeee port again taking steam TABLE NO. 10.—BACK STROKE EXHAUST. 
Here we find that the average area of exhaust port open- Fisten moved Exhaust port opened 
ing (allowing the full opening of the port for the eight inches ae 18 
cr so of movement, during which the port was fully open, and 12 Kae S 2. 
which are therefore omitted, for brevity’s sake, from the ta- Penée cotendnd 
bles) is about g of an inch for the front and about 445 for Bei disel «05 <i Dacccecsonvends 11-16 
the back end of the cylinder. Referring again to the admis- DPR crash ncitsuctin cadncsrvas full 
sion of steam to the cylinder, and comparing it to the ex- DOB vic ctasecnnnnccescdeseees full 
haust, we find that the front end had the least opening of 9O.4Bs veicihe § stissdiscsasvededes 11-16 
steam port, and the back stroke the most, so that the exhaust Wd. eecccccee covrececcccces 1-2 
is the most at the end where it is required to be the least, and 11 1-2...... oe ee eoe.. 1-4 
vice versa, 11 18-16....... exhaust port closed 
In order that the value of a small increase in the valve | eee port again taking steam 


Comparing the exhaust opening for the front stroke of 
both valve travels, we see that the increased travel has giv- 
en us as free an exhaust in the early part of the exhaust, 


travel may be fully appreciated, we will now take the same 
engine and alter its eccentric sufficiently to increase the valve 
travel from 24 inches to 21¥, first noting that the travel of a 
valve necessary to open both the steam ports full (and al- 
lowing that the valve movement were true) is twice the 
width of each steam port and its lap, or, in other words, the 
width of each steam port and the lap on each side of the 
valve added together. 


TABLE NO. 6.—FRONT STROKE. 


ton travel, given us a much more free exhaust during the 
latter part, and finally increased the average of exhaust open- 
ing from § to }44. Comparing the exhaust opening for the 
back stroke of both valve travels, we find also that the 
greater travel has given us a greater exhaust opening in the 


kept the exhaust port full open during 1 more inch of pis- | 


bring the joint, A, nearer to the crank shaft in proportion to 
| the increase, and to throw it farther back from the crank 
| shaft in proportion to any decrease in the throw of the eccen- 
tric ; which shows why an increase in the throw of the eccen 
tric (or, in other words, of the travel of the valve) makes the 
difference in the port opening before referred to. 


Preparation of Thallium from Soot of Sulphuric 
Acid Works. 





BY FRANZ STOLBA. 





In repeatedly working up the soot of two sulphuric acid 
works in Germany, where pyrites from Meggen were em 
| ployed, a method was employed for separating the thallium, 
| which depended upon a formation of « thallium alum. The 
| soot is first passed through a coarse sieve to remove the 
| pieces of brick, mortar, and clay mixed with it, and then 
| boiled in water acidified with sulphuric acid. It is next 
placed on a suitable filter and stirred while carefully washed 
| with hot water until all the acid is removed. The wash- 
| water, after acidifying, can be used for boiling a second por- 
tion in, and soon. The first filtrate, which is tolerably con 
| centrated, is evaporated in very shallow dishes to such a de- 
| gree as to crystalize. Beautiful large reddish crystals of 
thallium-alumina-iron alum are formed as it cools. To the 
|mother liquor was added some sulphate of alumina, and 
again evaporated, when a smal] quantity of mixed alums 
separated. The last mother liquor, as well as the rinsings 
| from the crystals, when precipitated with crude hydro chlo- 
ric acid, yielded a surprisingly small quantity of chloride of 

thallium. 

The crystals of thallium-alum were recrystalized twice 
from water containing sulphuric acid. The alum thus ob- 
tained was so pure that it yielded pure thallium when acted 
upon by pure zinc and pure sulphuric acid, and with pure 
hydrochloric acid, pure chloride of thallium was precipitated. 

The crude chloride of thallium may be prepared in the 
| usual manner, and next converted into sulphate by means of 
| sulphuric acid, and finally, by means of sulphate of alumina, 
| into thallium alum, which can be purified by recrystalization. 
The first method is, however, more convenient, because it 
does not involve the troublesome decomposition of the chlor- 


| 





early part of the exhaust, has kept the exhaust port full | ide by means of sulphuric acid. As the thallium alum is con- 
open during about 1} inches more of piston movement, and | siderably more soluble in hot than in cold water, the conver- 
increased the average of exhaust opening from }$$ (which it | sion of the much less soluble sulphate into the more soluble 


alum offers the great advantage that the latter can be recrys- 
talized from a much smaller quantity of water, which is more 
convenient and requires less time. Beside this, the alum isa 
compound easily converted into the chloride or iodide, from 
which the metal is easily obtained. 


Piston moved Port open Piston moved Port open 
inches ine inches inch 
1 5-8 8 3 4 full 
2 13-16 9 5-8 was under the lesser valve travel) to 4% under the increased 
3 7-8 10 7-16 travel. Hence our increased travel has been highly advan- 
4 78 11 1-8 tageous to the opening and keeping open of the ports, both 
5 7-8 | 111-4 closed and ©xXpéN- | as steam ports and as exhaust ports. 
¥ sion begins It is here proper to explain how it occurs that the increase 

6 ‘8 | 11 13-16 expansion ends | of valve travel gives a greater proportionate increase of steam 
7 7-8 12 exhaust open 4 inch 


TABLE NO. 7.—BACK STROKE, 





Futsas pesves Ferg open Fisee snowed For open 

1 13-16 8 3-4 
2 7-8 9 1-2 
3 78 10 1-4 

i » o Closed and expan- | 
. 7 adie sion i 
5 7-8 11 3-4 expansion ends 
6 7-8 12 exhaust open# inch 
7 7-8 bare} 





Horse Car Bell Punches, 


port opening for the early part of the front stroke than it 
The Hartford Jost states that the patent bell punches 


does for the early part of the back stroke, aad also a greater 
proportionate exhaust area during the latter part of the back manufactured at Colt’s armory are now very extensively 
stroke than during the latter part of the front stroke, the | wed on horse car lines, especially in the large cities. There 
reason for which is that the increase in the travel of the | are about 1,500 in use in New York, 1,600 in Philadelphia, 








| 


valve (and hence in the throw of the eccentric) increases the | 400 in Boston, 200 in Chicago. 150 in Buffalo, 100 in Provi- 
jead of the valve; and the altering of the position of the ec- dence, 150 in Albany, and 200 in Troy. In London there are 


| centric to take away this increase of lead brings the eccen- | 1,600 in use, 1,200 in Dublin, and 150 in Liverpool. These 


tric into such a position that a line drawn from the center of | Punches are not sold to the companies, but are loaned to 
its bore to the most distant part of its circumference, repre- them ata fixed rate, and there are two punches for each car. 
senting the throw of the eccentric, would be nearly true (if | The punch which is used to-day is turned into the office to be 








Adding up the area of port opening at each inch of piston | it were circular instead of straight) with the circumference 
movement, and dividing the sum total by the number of | of a circle described from the center of the bolt at the oppo- 
inches in the stroke, which will give us in each case the ave- Site end of the eccentrie rod, as shown in Fig. 58, A being 
rage port area for the whole stroke, we shall find the average | 
for the front end of the lesser valve travel to be § of an inch, 
and for the same end of the greater travel to be $ of an inch, 
the average for the back stroke of the lesser travel to be te? 
and for the greater to be §. 

A glance at the respective tables will also show the admis- 
sion of steam to be much greater during the early part of 
the stroke, in the case of the increased valve travel, which is 
of great advantage The quarter movements under the in- 
creased valve travel will be 


Puy. 53. 








TABLE NO. 8. 
Movement of crank Piston movement Average port opening 
1st quarter........ 6 3-4 inches......- seeee TRG 

96 fo. Ris eh 2 Cert TerTTy rt 1 
OG 2 981 wares Tr? oer - HH | the joint of the slide valve spindle and eccentric rod end, B, 
eu" soees se CBR cee esceesen 5 ‘ the line representing the throw of the eccentric, and show- 
From the above table we find that the increase of valve | ing the position in which the eccentric requires to be set in 
travel has been more serviceable to the fourth quarter move- | the case of the lesser valve travel, C, a line representing the 


ment than any other, leaving its opening still less than the | throw line of the eccentric as it is when the eccentric is made 
other, it is true, but still largely increased: which is very | to suit the increased valve travel, and the dotted line, D, a 
important, because it is so much more proportionate to quar- | circle struck from the center of A 


| reset for tomorrow, and in the meantime the conductor em 
ploys the spare instrument. A general rule is that every 
| conductor is compelled to deposit $100 with the company for 
| the safe keeping and fair usage of the punches, 
ee ome 
Cruelties of the Seal Fisheries, 

Attention has been called at different times to the barbar- 
ous practices identified with seal fishing. At the breeding 
season, the unfortunate animals are swooped down upon in 

| their ice-bound retreats, and both young and old indiscrimi- 
nately slaughtered. The young seals yield but little oil,and 

| their skins are comparatively valueless; and it is, therefore, 
from a commercial point of view, inexpedient to kill them, 

| leaving sentiment altogether out of the question. We are 
| glad to observe that there is a probability of an arrangement 
being ratified which will ensure for the seals a close time,and 

| save them from the extermination which now threatens. The 
| British Board of Trade is moving in the matter,and the opin- 
| ions of those connected with the trade are being ascertained 
with a view to ultimate action. It is probable,says the British 
Trade Journal, that an international law, binding on the 
British, Norwegian, and Swedish Governments, will eventu- 
ally be agreed on, which will prevent the subjects of those 
governments from fishing for a specified period of the 

| year. 
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CUTTING GEAR WHEELS. 


The Chemnits firm exhibited at the Vienna Exposition a| A college contest in oratory recently took place in this city, 
gear wheel cutter, of which we herewith present an engra- | in which representative students of six institutions of learn- 
ving, which clearly shows the construction. The cutting tool ing participated. The exercises have excited much interest, 
is moved on a bed placed diagonally, and supported at the | and the successful competitors have been awarded substantial 
end by a movable rest. Asthe cut can be varied to any an-| prizes. There is no question but that the public regards 
gle, wheels of any dimensions or bevel can be made by | favorably these trials of intellectual strength among our 


tion of laws of which at present we are very ignorant, com- 
ing athwart the globe on which we live, and a complete 
change taking place in the relations in which things even in 
the outward world stand at present, so that in the scriptural 
sense of the word there may be an end to the world, as there 
is certainly to be an end of our earthly life? Tobe sure, 
things have gone on for a long time in the same way, but is 


A Scientific Inter-Collegiate Contest. 
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this machine; and an ordinary planing tool can be used, 
turning out gear work of the highest finish and accuracy. 
The machine is simple in construction ;and it seems to be a 
useful tool, capable of many applications which shop prac- 
tice will, from time to time, suggest. 

THE BESSEMER SALOON STEAMSHIP. - 

We illustrate herewith the interior of the steamer designed 
by Mr. Henry Bessemer, to defeat seasickness and give com- 
fortable transit to persons in delicate health. Among her pe- 
euliarities are two pairs of paddle wheels and her freeboard 
of only 3 feet for 48 feet from each end. A sort of hurricane 
deck, 254 Zeet long, extends from bulwark to bulwark, 8 feet 
above the main deck. Her engines, nominally 750 horse, can 
work up to 4,600 horse power, which, it is calculated, will 
propel her at 18 or 20 miles an hour. The two paddle wheel 
shafts are 106 feet apart, and the swinging saloon, 70 feet 
long, is placed amidships between them. 

Mr. Bessemer designed the apparatus for 
keeping the saloon perpendicular, an ar- 
rangement which possesses several original 
and ingenious features, which are fully de- 
scribed and illustrated on page 50 of our 
last issue. The new steamer is built from 
the designs of Mr. E. J. Reed, formerly 
Chief Constructor to the British navy. 

If the inventor’s hopes are realized, a 
very great stride in steamship accommoda- 
tion will have been taken. As will be seen 
from our engraving, which represents a 
cross section of the vessel, the saloon is 
very commodiously and elegantly fitted up, 
and its great size will enable a large num- 
ber of people to occupy it without suffering 
from the indescribable stuffiness and nausea 
inseparable from steamer cabins even of 
the largest usual dimensions ; while for the 
great number of people to whom a sea 
breeze is the most enjoyable part of a voy- 
age, the upper deck over the saloon will 
afford an agreeable promenade, as well 
protected from the effects of a rolling sea 
as the elegant apartment below. 

The Bessemer started on a trial trip De- 
cember 21, last. The day was foggy, and the 
trial was not completed ; brt the attempt was 
not altogether unsatisfactory, as it was 
found that, with a pressure of only 19 Ibs,, the engine mak- 
ing but 20 revo.ations, a speed of over 16 miles an hour was 
made against a strong head wind. As it is intended to run 
her with 30 Ibs. steam at 30 revolutions, a very good ulti- 
mate result may be expected. She answered her helm 
very readily, turning in a very small circle for a vessel of 
her length. Mr. Reed was well satisfied with her behavior, 
het fore deck being seldom covered with waves, in spite of 
her low freeboard. Another point was satisfactorily solved, 
nimely the manner in which her two sets of paddlewheels 
worked together. The broken water from the forward pair 
of wheels was so slight in its action on the after pair that 
tie two never varied more than one or two revolutions per 
minute from each other, thus showing a very small percent- 
age of slip for the after pair of wheels. The vessel was con- 
structed by Earle’s Shipbuilding Company, of Hull, England ; 
and further trial of her engines was in contemplation when 

ur last advices left England. 
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GEAR WHEEL CUTTING MACHINE. 


students, and the effect of the same is naturally to awaken a| that any proof that they are to go on in the same way for 
broader taste for education, and desire for its advancement | ever? You arise morning after morning in good health and 
throughout the country. Why, however, should these com-| strength, and seem to say to yourself for a time that this 
petitors be confined to the classical and literary departments will last for ever; but one morning something happens, you 
of the colleges? Let us have a scientific inter-collegiate | cannot explain what; the best physician in the world cannot 
contest also. There is the Sheffield school, the Worcester | tell you what; but something has happened that lays you on 
Institute, the Columbia School of Mines, the Stevens Insti-|a bed of sickness, and in two days sends you off to your 
tute, the scientific departments of Union, Cornell, Lehigh | grave a corpse. Will the experience of the reality of the 
University, and of a multitude of other colleges, all of | way in which everything has gone on since you were young, 
which could furnish contestants. Cannot Professor Draper, | till you have attained maturity, save you from that great 
or Henry, or any of our foremost scientists, suggest subjects _mischance? Again, men for centuries had ranged over the 
for essays, and will not some of our wealthy citizens who | mountains in Campagna; they thought that all would go on 
are directly interested in scientific progress join in offering | there, herds and flocks feeding and vineyards growing as 
prizes for the best original investigation to be made by any | they had. done for centuries; and suddenly there was a 
student in any department of science? The essays could be strange sound heard, and a volcano burst forth, and the 
read and passed upon by a competent board of judges, and | greatest philosopher of the age came to look at it, and lost 











BESSEMER’S OSCILLATING SALOON STEAMER. 





the researches could be described and fully illustrated or | his life while he was looking. But neither he nor any of the 
men who had speculated with him ever ex- 
pected that these great cities were to be 
swept to destruction, and their beautiful pas- 
tures to become for a time an arid wilder- 
ness. I do not say such instances explain or 
tell us distinctly that such catastrophes will 
befal the whole globe ; but at all events, I 
think they ought to make us modest, seeing 
that the wisest know so very small a portion 
of the laws that regulate God’s creation. 
‘Surely we may not dogmatically assume that 
such catastrophes are beyond the range of 
possible or probable events. It is true, I 
say, things have gone on for a long time, 
and men say: ‘“‘ Where is the promise of 
His coming, for all things continue as they 
were from the beginning of the world?” But 
still with Him, with whom one day is as a 
thousand years, and a thousand years as one 
day, there may be changes maturing which 
no philosopher of the present or of any pre- 
vious age has ever dreamed of, which will 
bring this great catastrophe to the globe, 
which will answer, on the whole outward 
creation, to something as great as is our pass- 
age from life to death, and what is beyond 
it. I do not think there is anything fanci- 
ful in such an expectation. I believe that 
a man, of that modest mind which is the 
characteristic of true science, will hesitate 
before he pronounces with any assurance that such a change 
may not come over the world as has been distinctly predic_ 
| ted in the Scriptures.—Dr. Tait, Archbishop of Canterbury 

The End of the World, | oe 

If the body’s death seems to teach the lesson that modesty 

is becoming to the scientific speculator, what shall we say as 
to the prospects of that material frame which is beyond our- 
selves—the general orderly frame of the universe as we see 
it around us? People would suppose, from the way in which 
you hear men talk now, that there was not the slightest 
chance of any great organic change ever coming across the 
outward world in which we live. No doubt God works by 
fixed laws. No doubt the world goes on morning and even- 
ing, and summer and winter; but what reason have you to 
suppose that it will so go on to infinity? Have no great 
catastrophes befallen the world before now? Does not phy- 
sical science itself speak of these catastrophes? What is 
there to prevent other catastrophes, produced by the opera- 
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repeated, if possible, by apparatus in presence of the 
audience. 











Protective Power of Clothes. 

Clothes protect the body, not by keeping out cold, but 
by keeping heat in, or more correctly, by allowing through 
their interstices such ventilation that the nervous system 
may not be sensible to extremes in changes of temperature. 
If the first mentioned effect were produced by garments, then 
the material which is the most impervious to air would be the 
warmest. Akid glove, for example, would keep the hands 
more comfortable than thick woolen mittens. Just the re- 
verse, as is well known, is the case. 

Dr. Pettenkofer states that equal surfaces of various ma- 
terials are permeated by air as follows, flannel being taken as 
100: Linen of medium fineness 58, silk 40, buckskin 58, 
tanned leather 1, chamois leather 51. 
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HIGHLAND AND LOWLAND CATTLE. 
Two distinct varieties of neat cattle are 
indigenous to Scotland ; and all breeders are 
familiar with the races, which, either pure 
bred or modified by cross-breeding, are to 
be found in all countries. 

The lowland cattle are celebrated milk- 
ers, and the well known Ayrshire cow is 
probably a derivative from this stock. The 
beauty of this race, when thoroughly do- 
mesticated, is well known; and their value 
to the farmer and the dairyman is highly 
appreciated in this country, where also their 
graceful, sleek, good-conditioned appearance 
adds an ornament to our yards and pastures. 

The mountain oxen (or kyloes,as called by 
the Scotch agriculturists) are generally black, 
red, or brindled in color; and from the 
earliest times they have been used to roam- 
ing the forests and the hills, holding nocon- 
nection with tame cattle, and concealing 
their calves in fens and underwood. Their 
self-color (free from variegation, an infalli- 
ble sign of domestication and servitude) 
still testifies to the purity and antiquity of 
the race. The animals are by no means 
large specimens of their genus, but their 
meat is excellent, and a large portion of the 
London supply is drawn from the neighbor- 
hood of Aberdeen, in Scotland. 

We illustrate both these breeds of cattle, 
the drawings being from the pencil of Mr. 
Harrison Weir, an English artist and natu- 
ralist, whose vivid and accurate pictures of 
animals are widely celebrated. 

Many interesting anecdotes of the sagaci- 
ty and intelligence of cattle have been rela- 
ted,among which are the following (selected 
from The Leisure Hour, from which we ex- 
tract the engravings) 

A cow once had an aversion to a certain 
milkmaid in a dairy. If ever she dared to 
attend, Colly would stand patiently till the 
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slow to take. He clasped her round the 
neck, and was drawn hastily to shore, ter- 

bly frightened, but not much the worse 
off ey ee 

Anointing with Cocoa Butter for 

Scarlet Fever. 

Upon the recommendation of Schnee- 
man, the anointing of the body with fat 
has been extensively practiced in Germany 
during the past ten years, with the view of 
lowering the temperature and hastening 
the desquamation. Dr. Bayles suggests, in 
this connection, the employment of cocoa 
butter, as producing a more cooling and re- 
freshing effect upon the patient, and emit. 
ting a more agreeable odor in the sick 
chamber. This agent, on account of its 
solid consistence, is. more readily applied 
than either fat or oil, and is more easily 
absorbed by the skin. Furthermore, it is 
thought to afford the system a certain 
amount of nourishment. 

In severe fevers, the entire surface of the 
body should be rubbed with this substance 
every hour, or at least once every four 
hours. Its application is also recommended 
in typhoid fever, in cases where the pa- 
tients manifest a dread of water, or where 
the application of water is impossible ; like- 
wise in other inflammatory diseases, espe- 
cially the severer forms of inflammatory 
rheumatism and tuberculosis.—Herald of 
Health. 

[Some years ago an acquaintance of ours 
had several children very sick with scarlet 
fever. After their recovery he communi- 
cated his recipe, which was published at 
the time in this paper; he had kept his 
little patients well anointed with the rind 
of smoked hams. He believed his treat- 
ment to have saved his children; and we 
remember to have received at the time a 


process was finished, and then turn round 
and kick over the full pail with a movement 
too agile, albeit premeditated, to be fore- 
stalled. Another cow held herself the queen 


number of letters from persons who had 
") / ids SRO 4 practised the method after our publication, 
, ] commending the ham remedy as important 
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of her herd, and would never leave the field 
anless she went first; so obstinate was she 
in this matter tbat, if any or all of the other 
cows left first, she would refuse to move un- 
less the dairymaid drove the whole of them 
back again into the field, when, with 
a graceful bow of the head, she 
would condescendingly take prece- 
dence and march home, the other la- 
dies of her kind meekly following. 
There was one cow which was very 
much attached to a little lass of seme 
eightsummers. This cow grazed in a 
large field with many others. When 
the child entered, if at the farther 
side, the cow would at once perceive 
her, and run to meet her, lowering 
its head with its formidable horns, 
in a manner which would have been 
frightening toastranger. The little 
girl would hold out her dimpled 
arms and run as eagerly to meet her 
old friend ina warm embrace. It 
was a pretty sight to see the child’s 
arms round the cow’s great neck, 
while she kissed its brindled coat, 
and the gentle animal licked with its 
rough tongue the bairn’s golden curls, 
On Saturday evening, just after a 
heavy rainstorm (in Manor Town- 
ship, Pa.), little Henry Goff was saved 
from a grave by a cow which he was 
driving home. A number of cows 
were pasturing on the farm of Tho- 
mas Seachrist, in Manor Township, 
and had crossed a small ran which 
passed through the premises. The 
boy, who is very young, was sent for 
the cows, and he had to cross the 
run, which was very much swollen, 
on a small foot bridge. Two of the 
cows proceeded along quietly and 
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The Bottom of the Sea. 

Among scientific puzzles is one which has 
jong perplexed geologists, namely, the ex- 
istence of large areas of rock containing no 
sign of life, side by side with forma- 
tions of the same period which are full 
of fossils—relics of primeval life. 
Why should one be so barren, and the 
other so prolific? There is now an an- 
swer to this important question, and 
readers who take interest in the ex- 
ploring voyage of the Challenger will 
be glad to learn that the answer comes 
from that ship, in a paper written by 
Dr. Wyville Thomson, chief of the 
scientific staff on board. This paper 
was read last month at a meeting of 
the Royal Society. It contains the re- 
sults of deep sea soundings which 
have revealed the existence of vast 
areas of barren clay at the bottom of 
the sea, in depths varying from two 
thousand two hundred to four thous- 
and fathoms and more. In other parts, 
the bottom is composed of the so-called 
globigerina, which live near the sur- 
face, and sink to the bottom when 
dead. There they accumulate, build- 
ing up chalk for ages to come, when 
land and sea shall once more change 
places. But it is remarkable that, at 
the depth of two thousand two hun- 
dred fathoms, the globigerina thin off 
and disappear, and the gray deposit 
merges into the barren clay above men- 
tioned. The explanation is that, below 
two thousand fathoms, the tiny shells 
of the globigerin@are disso] ved by some 
action of the water, and that the mi- 
nute quantity which they contain of 
alumina and. iron gues to form the 





areas of barren clay. The extent of 
these areas is so great that it exceeds 
all others as yet known at the bottom 
of the sea, and it is the most devoid of 
life. In this respect, the red clay now 
forming resembles the schist which at 
present occupies so large a part of our 


passed through the run, but the third 
would not cross it, notwithstanding 
the little boy urged her on deter- 
minedly. Seeing that she refused to 
go across, the boy thought he would 
eave her where she was, and drive 
the other cows to the barn. He 
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stepped upon the frail bridge; and 
just as he was near the middle, the 
structure snapped asunder, and pre- 
cipitated him into the swiftly flowing 
waters below. The cow seemed to 
comprehend that the boy was in dan- 
ger of being drowned, for she in- 
stantly plunged into the stream be 
ow the bridge ; and as the little chap 
floated up to her, she appeared to 
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earth’s surface. 

We are all more or less familiar with 
chalk and with rocks that show no sign 
of fossils ; and to be thus, so to speak, 
made eye witnesses of the process by 
which chalk and rock were formed is 
unusually interesting. An eminent na- 
turalist declares that this paper alone 
is worth all the cost of the Challenger 
expedition.—Chambers’ Journal 
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(Trans ated from the Oficial Reports upon the Exposition.) 


THE VEGETABLE FIBERS AT THE UNIVERSAL EXPOSI- 
TION VIENNA. 


BY PROFESSOR DR. JULIUS WIESNER. 
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Neen ; 
was nowhere exhibited save as an article shown in practice | 
to be an excellent substitute for mattrass filling. This fine | 
material consists of the seed tufts of several trees of the | 
family bombacew. Of these raw materials we noticed the 
following varieties on exhibition: paina /impa, from Brazil 
(seed tufts of bombar heptaphyllum and b. ceiba) ; the kabok, 
from the Dutch colonies (obtained from eri dendron anfratuo- 


Nature of Nerve Force. 

In one of Jean Paul Richter’s novels—if our memory - 
serves us rightly, in that one called Der Comet—the hero is 
said to have had, when a boy, a peculiar light visible around 
his head when ina darkened room, something like the aureole 
or nimbus with which the old painters used to represent 
divine or saintly personages. Richter, who in such matters 


In the English colonial exhibit. furthermore, there were | sum); the Hdrédon végétale, from the West Indian French | faithfully followed the extraordinary in Nature, gives, as his 
displayed two East Indian fibers, up to the present time! colonies, called also patte de livére (from Oohronia lago- | wont is, various references to medical works wherein such a 
quite unknown to European commerce. We refer to the| pus); Venezuela exhibited, under the name of laine végé-| phenomenon is mentioned. There is indeed no question of 


yercum fiber and the jetee fiber, which, so far as tenacity is 
coneered,throw all the vegetable textile fibers with which we 
are acquainted into the shade. The first is the fibrous bark of 
calatropis gigantea, and the latter that of Marsdenia tenacis- 
sma. A comparative estimate of strength is afforded by the 
following example: A jute cord of given size will support, 
say 140 Ibs., while a cord of jetee fiber of the same diameter 
will support a weight of 248 lbs., the ratio of strength being 
very nearly as one to tavo. For the manufacture of ropes 
and cordage needing great tenacity, the above named fibers 
are therefore deserving of high recommendation. 

The fiber eunz, finally, is worthy of some attention on the 
part of our hemp and coarse flax manufacturers. This isa 
very strong fibrous material obtained for many years in India 
from the crotalaria juncea, extensively cultivated in India, 
Java, and Borneo. Since its first introduction to European 
manufacturers, which occurred at the Paris Exposition in 
1867, the sunn has been to some extent employed in Eng- 
land. The appearance of this material is not very prepos- 
sessing, the commercial product resembling tow more than 
anything else. This is, however, to be attributed to the 
method of its preparation. By the employment of a more 
complete mode of separation, the fiber could be much im- 
proved in fineness and homogeneity. Strength and great | s 
ability to withstand alternations of wet and dry are its chief 
characteristics. 

In one qualification—namely, its want of hygroscopic pro- 
perties—the sunn surpasses every knowr fiber; and whereas 
the last named raw materials are able to absorb from 16 to 
22 per cent of moisture from the ‘air (and some are known 
that take up as much as 40 to.50 per cent by weight of mois- 
ture when exposed to a damp atmosphere), the sunn, under 
ordinary circumstances,contains only 5to 6 per cent of water, 
and can absorb, from an atmosphere charged with moisture, 
only 10 to 11 per cent. As these raw products are sold by 
weight, and no account is taken of the weight of moisture 
absorbed therein, this property of the sunn is worthy of con- 
sideration. 

The colonial exhibits were likewise rich in their display 
of manilla hemp and cocoanut fiber; to these, however, it is 


unnecessary to do more than simply refer, inasmuch as our | crin d’afrique has unquestionably been of great utility to 
numerous industries. Despite its excellent qualities, how- 
ever, the leaf of the dwarf palm is by no means the best sub- | ¢ 
cause the previous patent made no provision for the oscillation of the 

on the king bolt. 
Im ‘ect and 
evidence of an intention to a 


manufacturers are already sufficiently familiar with their 
qualities. The material called pite,the fiber of certain agave, 


has been introduced in Vienna within the past few years un- | stitute for horsehair with which we are acquainted. Of 
der the name of fibris, and so largely employed, in the! far srreater value for this purpose, inasmuch as they possess 
manufacture of brushes and the like, that it may be of in-| the properties of horsehairto a much higher degree, are to 

| be mentioned the three fibers ejoo,pitool,and caragate. The 
ejoo fiber, called also gomuti fiber, is the product of a very 
common sugar palm of India (arenga saccharifera),and occurs 
in the form of a black horsehair-like mass, growing on the 








terest to name the countries that make exhibits of the raw 
material, These are: Martinique (agave Mexicana) Guade- 
loupe (a. Americana and a. faltida),Guiana,Brazil, Venezuela 
(the exhibit of this country, called cocuisa fiber is closely 
allied to the pite; it is the product of Fourcroya gigantea), | s 
india, Mauritius,Réunion, Algeria and others. Central and 
South America, however, are the chief producers of this 
fiber. 
farailiar, was likewise well represented at the Exposition. 


Before passing over to the consideration of the vegetable | tion the fiber cwragate, called also tree hair. 
a portion of the aerial roots of a parasitic plant (bromelincea) 
infesting certain trees, and occurring in Tropical America. 
vegetable textile materials, thus far entirely unknown to | It attains alength of 8or 9 inches,and in appearance, elasticity 
and tenacity approaches so closely to the genuine horsehair 
that an ordinary observer will scarcely be able to distinguish 
the difference. By burning one of the fibers, however, its 
vegetable character may be readily established by the ab- 
sence of the characteristic odor of burning horn, which ac- 
companies the combustion of horsehair and similar animal 
matters. The following very essential difference between the 
two materials,which is observable upon close inspection, will 
serve to distinguish them apart quite readily: The horse- 
hair consists of one single fiber throughout its length, while 
the caragate consists of a succession of branched fibers. At 
the present time Guiana is perhaps the most important pro- 
ducer of this valuable material, and the only objectionable 
feature incident to its introduction is found in the fact that 
dealers employing it cannot resist the temptation of repre- 
senting their goods as being made of the genuine article. 


silk and wool, and of the vegetable horsehair displayed at 
this exhibition, it will be well to enumerate some of those 


commerce, but which are largely utilized in their native 
countries, and may in time play an important rolé in our 
textile industries. In this enumeration belongs the bark 
fiber of numerous species of hibiscus (h. cannabinus,tiliaceus, 
sabdariffa,ete., found and utilized chiefly in India) ; the genu- 
ine aloes and ananas fibers; and the vacoa orvacoua, consist- 
ing of the leaf fibers of the pandanus, and produced chiefly 
in Réunion, Mauritius, and the French colonies. 

The so-called vegetable silk, the seed tufts of numerous 
asclepiadacee and apocynacee, were happily not so strongly 
represented as at the recent Paris Exposition. At that time 
the French colonies presented such a quantity and variety of 
these products that one was tempted to regard them as wares 
of much importance. 

In spite, however. of the beauty and eminent luster of 
these silks of the vegetable world, their technical value is 
very small. The fiber is both weak and brittle, and there- 
fore poorly adapted for woven fabrics. And unfortunately 
these are the varieties that might be placed in the market in 
unlimited quantities: the seed tufts,for example, of aselepias 
gigantea and curassavica, that are least valuable for indus- 
trial parposes. In this connection, the seed tufts of Beau- 
montea (East Indies) appear not to have received the atten- 
tion that the material deserves,inasmuch as its comparatively 
greater strength would appear to render it more adaptable 
for utilization than those previously named. 

The vegetable silk appears to be far better adapted for the | 





manufacture of artificial flowers and similar artistic work— | of Laurium, in Greece, a large number of seeds of a papaver- 
in which direction it has been considerably employed—than acea of the glaucium genus were found, which must have 
been buried there for at least fifteen hundred years. Exposed | 't 


for textile uses. It has likewise been suggested as a substi- | 
tute for down in filling bolsters, pillows, and the like; but | 
for this use, the brittleness of the fiber will be likely to 
prove # serious objection. The samples of this product at the 
Exposition were almost exclusively from the French colonies ; 
and in the published catalogue of their exhibits its merits 
were placed in the most flattering light. 

More modest in its pretentions was the vegetable wool It | 


Germany, likewise, the wooly product of eriodendron anfrac- 
tuosum, under the name of vegetable down,has recently been 
introduced. The statement,occasionally met with in books, 
that these vegetable wools, either alone or in mixture with 


erroneous ; at all events, no such goods were at the Exposi- 
tion, nor were any of the exhibitors aware that this result 
had ever been accomplished ; in addition to which,all the ex- 
hibits were entered as bedding materials. : 


fibers, generally characterized as vegetable horsehair (crin 
végétale), are deserving of notice. 
ing a cheap substitute for the expensive horsehair, which 


enough to be mistaken for it on cursory observation, has 
long been felt in several important branches of industry. In 
Austria and Germany, the leaves of carex brizdides, brought 
into the market from Upper Austria and certain quarters of 
the Grand Duchy of Baden, is used in enormous quantities 
asa substitute for horsehair. 
but slightly elastic and not very durable, and affords only 
an indifferently good substitute. 


the split leaves of the dwarf palm (chamacrops humilis), is a 
far superior article for this putpose, and it is now being im- 
ported into Europe from Algeria in large quantities. 
same material has lately been broughtinto the Vienna mar- 
ket for bedding,’and colored black (the natural color of the 
product is green); itis known by the name of Afrik,and is em- 


ployed for a great variety of uses. The introduction of the by py 


around a — in rear 0} 
Either the king bolt or the curved block might be made to rest on inclined 


The best substitute for horsehair, however, is without ques- 
This fiber is | the 


the esparto fiber, and another obtained from Spanish cane, by 
mechanical disintegration. Ropes, cords, etc.,made from the 


and the like of the esparto formed one of the features of the 
Paris Exposition of 1867, and their reappearance at Vienna |. 
demands no special notice in this report. 


tale, the wool of both 0. lagapus and B. cumanensis. 
wool of 0. lagapua is brown,while that of the several bom- 
bax species is white, or only slightly colored. All of the | 


The | the correctness of such observations. But the explanation 


of the phenomena has been insufficient. 
Dr. Brown-Séquard, in a recent lecture, quotes an analog- 


vegetable wools above enumerated consist of a delicate, not | ous phenomenon. He remarks that there are animals which 


brittle fiber, which forms when in bulk a soft, elastic mass, 
well adapted for the purpose to which it is applied (see 
above). 

In Holland, the Kapok is very largely introduced; and in 





In addition to the above, a number of coarse vegetable 


The desirability of secur- 


hould possess similar properties, and resemble it closely 


The material in question is 


The crin @ Afrique (called also crin Aversing) of the French, 


tems where the leaves have been attached. This fiber re- 


The piassava of Brazil, with which we are already | species, caryota mitis (Réunion) and ¢. wrens (India, Ceylon). 


The coarse fibers were represented at the Exposition by 


last named material, were amongst the novelties of the Ex- | fringement. That ft ‘ 
position, having been exhibited for the first time. Ropes, ies epg howe WR Ay Ben 2 


ee 
Permanence of Vital Power. 
In clearing away the refuse from the ancient silver mines 


to the beneficent influence of the sun’s rays, they rapidly 
took root, flourished, budded, and blossomed, theit yellow 


PATENT LOCOMOTIVE TRUCK.—THE 


ieee ete which it oscillated; t 


The | he8 ah 

to bring it back to its normal position 
bain appt 

cars; 

fect of it wore 

sustained. 


cation, was a patentable inventio: 
2. The 


plication for the nt. 
The 


of 
is 










and, a 
Re ~ ber 23, 1870 
sion to be delivered governs both 
The reissued 


plates of a rotating 
nected that the 
within which the holders a 


plication of heat, 


are phosphorescent, and which are so under an act of their 
wills, so far as we can judge, and under the influence of the 
nervous system ; so that light also can be evolved as a trans- 
formation of nervous force. 
tion in which light has come from the lungs. The fact has 
been pointed out by Sir Henry Marsh and other physicians. 
The light appears not only at the head of the patient, but 
it may be radiated in the room. It has been considered that 
cotton, could be satisfactorily made into woven fabrics—upon | the light was only a peculiar effect of the mucus that came 
which point,I have on a former occasion expressed my doubts from the lungs of the patient. Dr. Brown-Séquard continues : 


on account of the weakness of the fibers—appears to be quite | —‘‘ It is not likely that this is the case, because mucus in 
greater quantity is evolved, and all sorts of mucus, from the 


chests of the people, every day, without any such phenome- 
non. - I have read the history of each individual case of the 
kind; so far as I have been able to get it, and in every one 
of the cases, the patient, I find, was in a terrible state of 
nervousness.” 


There are cases of consump- 


If this were shown beyond a peradventure, our theories 


of nerve force would undergo material alterations, as it 
would at once come into the category of the JSorms of motion, 
and be seen to be a correlate of light, heat, etc. To this in- 
vestigation seems tending, but no one can aver that it has 
been proven.—Medical and Surgical Reporter. 





DECISIONS OF THE COURTS. 


United States Cireuit Court.--Eastern District of 
Pennsylvania. 


LOCOMOTIVE ENGINE SAFETY TRUCK 
COMPANY 08. THE PENNSYLVANIA RAILROAD COMPANY. 


pe uit (patent of Alba F. Smith, February 11, 1962) was for the 
Bocsotive engine, resting on a bolster, and connected witb 

hai $ bolster being suspended from 
links diverging outwardly, so that when the en 
a curve it was raised on that side, and ite weight tended 


ent was f to have been previously in use — railroad 
ing it to the pilot truck of an engine, the operation and ef- 
eld to be essentially different and useful, and the patent was 


It appeared that a pilot track had been previously patented in which the 
ngine rested upon, was bolted to, a curved block, which moved on either 
slot in the truck frame, so that the engine would oscillate 

the truck, which was the center of the curves. 


lanes, so that a lateral movement would ra‘se the e 

k. Though these devices were regarded as the equivalents of 

hose described in the plaintiff’s patent, it was nevertheless held yo . 

engine 

Sonevintions ey! _ invention imparted to others are no 
ndon it. 

Neither is the use of an caventien for the purposes of experiment, though 


made in pul 


n " 
Neither does such use debar from a patent, although it takes place more 


lication 
Inc the case, Judge Strong 8: 
My conclusions ap hs | the whole case, are as follows: 
1. The combi claimed by Alba F. Smith, and described in his specifi- 


nt granted to him on the 11th day of February, 1862, is not void 


tent gran 
for want of novelty of the invention. The invention had not been antict- 


mains behind when the leaves fall off. The black fiber Pi. ‘There is no sufficient evidence that the patentee abandoned the inven- 
° on . 


kitool has a similar origin. It is derived from the palm 


4. The it is not invalid because the invention was in public use, or on 
than his ap. 


the allowance of the inventor, more two years before 


only question that remains is whether the defendants have been y 
a. In to this there is no controversy. An - 
very c meay poowes. shall, therefore, order the injunction prayed for in 
e bal, and = an account, etc. ‘ 
a decree peperst acco p 
[oper ise M. Ki and Charles F’. Biae, for complainants. 
. H. B. Latrobe and Chapman B ddie, for respondents. | 


United States Circuit Court.---Southern District 
of Ohio. 


{October Term, A. D. 1873.—Rehearing October Term, A. D. 1874.) 


PATENT BAKING OVEN.—HOSEA BALL 08. GEORGE K. WITHINGTON AND O. M. 
E 


LANGDON .—SAME 04, JOHN BAILIE. 


EMMONS AND SwIna, J. J.: 


OPINION OF THE COURT, 


Emmons, d.: 
The bills 
ber 


ment of letters patent granted to complainan 
* Improvement in Ovens,” reissued October 2 
and extended for seven years from 


of counsel, both cases were argued together, and the deci- 


an‘ e 
time, June 14, 1870, 


Cc! 
Series, 


t, which the bills are founded, contains three 


n 
claims, but the . Which 18.28 somes. is the onl - in controversy : 


1, One or more olders, he arms or end 
, in combination with a furnace so arranged and 
of combustion wil 


and con- 
will pass into or through the cham ber 


move 
udgment solely u the ground that the + 
part of the zu , in the rejgme, which includés 
heat to the bread chamber. e say the direct ap- 
thus construe the words *‘ products of combus- 


Y only sigatdcence which we can give to that part of the claim is that 
ty of from the fire must radiated directly into the baking 


» as we —- it, tye: a eves by boy accom- 
The infringement is said lepend u e q 

es the ** jucts of Combustion " directly to the 

, a8 the e claims this feature, an in 

does so is entirely clear; all the ** geoteee of combus 

and around 


We paar to vee 
direct 

















There proof, nor is there any suggestion from counsel, that there is 
renin et efuibestion,” hess excepted, which is efficacious in the 

of tl —which we much doubt—that there are w 
be i a. Ly --y Tid 

» draw the line between them unly as follows: 

used by the defendants, and which we suppose complainant's 
to , radiates the heat directly from the fire into the 
wall or mediam, the air excepted, between 
the chamber by heating its external walls, or 
of airinto it, but excluding all the direct rays of 
fuel, The fire isin 
hamber above 


corollas being’ beautiful in the extreme. This interesting | word 
flower, unknoWn to modern stienée, is particularly and operat 


frequently described in the writings of Pliny and Dioscorides, 





the surface of the globe for more than fifteen centuries. 





‘and is thus again resuscitated, after having disappeared from | far trom 














JANUARY 30, 1875.] 
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"Improved Strainer. 
John Lipman and Martin Friedberg, Toledo, O.—This isa concave 








| the interior circumference of the tumbler or other vessei, and fas- 


SS Sain ~ 
oust hee wn in the belief that it was worthless: aM Gen be | 
Wedo north not think fhe cave one where nD a beneficial ides hasbeen appropriated = —— wre a _Wetghing ‘Apparetes, | 
mane com) t dela: yed rather than hastened the direct application of heat platform for the bag to rest on, and a ring for holding the mouth | perforated, or reticulated, strainer, having a rim fitting closely te 
"ie may be the clatm necessarily uses product of combus. | of the bag. They are suspended from the short arm of a scale beam, 
tion” ina bet. thet imputed 10 them sm by the cou Tays from the 0 as to have a slight rising and falling motion, and the platform is | | tening spring hooks for retaining the strainer firmly thereon. The 
they must bere cat is someting - Low | jointed to the frame. By suitable construction, when the receiving | device prevents the pieces of lemon or other substances from being 
whet this something else is Len stated “Seale "gd Dye can be | hopper on the scale beam goes down, the spout will be closed, and | carried into the mouth, and admits, therefore, the more convenient 
“i egued, Wt court wil but magne some rch LS sncttent to | when the weight goes down it will be opened, so that the grain may | drinking of iced beverages. 
== ti Bty Ky wal. devi meagine come wate tn which it be | be continuously spouted into the hopper while the filled bags are 


uality; all the prod 


em! 
employed tn in baking, and ( thus it would lay the foundation for the claim mote | removed and empty ones put on, and the beam is caused to work a | 


reissue. er is: We know of no such 
of combustive material in this the heat evolved. 
rola, provided 


no mode for 
mong mt goes upon another 
ureters, whether the 


fully ent 
becai 1 oto is involvedin , still our stro 
me apprehend the new mode — dispenses La +N a anes ond 
ae eae nsumed directly a 


our oa und, we have n 


= 


the d 
else applic 

however this may be, cian, tents 
mode and claimed as a benefit 
chamber. The attention is those chgaged tp in department of industry 
been directly challe this subject, and, what t wedeem somewhat ma- 
terial Ly he mere question of invention, they had combined a furnace and 
chamber for the with an endless chain or egqansias 
for moving the bread over the fire. The reel is an old and familiar device. 
We sy feel that we were. carrying the rr which ee slight in- 
ventions to the last limit, if we were to hold the combination of the reel and 
furnace in this case involved invention. We have no disposition to deprive 
=. species of property of its due . Whena aan inven 


nted, eV disposition is felt to t it fro ween apes em- 
iayment ¢ of other de ices, where it is apparent t the idea of the. co nant 
pion mp +~~¥ We decide this case against the complainant use 


canvinend ane not only had the patentee no notion whatever that he had in- 
= sated In mee ane what is claimed in the reissue, but because neither the 
if rl n, hor model some have suggested it to any one else. 
Panne bil iu pe ats missed with cos 
and Hatch, for complainant. 


incard Bow ‘Boyd, for defendants. ] 








NEW BOOKS AND PUBLICATIONS. 

MANUAL OF DETERMINATIVE MINERALOGY, WITH AN INTRODUCTION 
ON BLOWPIPE ANALYSIS. By George J. Brush, Professor of 
Mineralogy in the Sheffield Scientific School. Price $3. New 
York city: John Wiley & Son, 15 Astor Place. 

Professor Brush and Professor S. W. Johnson have for many years had con- 
trol of one of the most important of our technical schools; and the Sheffield 
students are well grounded in the methods described in this volume, the 
greater part of which was compiled, some time ago, especially for their use. 
It is a work of the greatest practical value, and the classification is very exact 
and descriptive, and yet simple and clear. Although much has lately been 
written on the subject of blowpipe analysis, it is not probable that the branch 
of study is nearly exhausted; and Professor Brush’s treatise carries it down 
to the latest date ‘exemplifying the processes with well executed illustrations. 
We recommend this work to the attention of the scientific world. 

A New TREATISE ON THE ELEMENTS OF MECHANICS, BSTABLISHING 
Strict Precision in the Meaning of Mechanical Terms. Accom- 
panied with an Appendix on Duodenal Arithmetic and 
Metrology. By John W. Nystrom, C. E. Philadelphia: Porter 
and Coates, 822 Chestnut street. 

Mr. Nystrom has published a work which is likely to be of value to engi- 
neers and students of mechanical physics. Ic contains numerous problems 
in statics and dynamics, many of which are new to Science, and are solved 
with clearness and originality. Most of the solutions are illustrated by dia- 
grams. The treatise is exhaustive, and contains the author's researches into 
the statical condition of the heavenly bodies. The appendix contains some 
remarkable speculation as to the use of systems of numeration with other 
bases than 10, such as the duodenal (base 12) and the senidenal (base 16) ; but 
the disadvantage of making a change in a matter of such everyday usage is 
far greater than anything that can be gained by a more symmetrical method, 
especially when (as we recently showed in the case of the French meter) the 





supposed improvement is merely theoretical. 


BooK-KEEPING SIMPLIFIED: THE DOUBLE ENTRY SYSTEM BRIEFLY, | 
Clearly, and Concisely Explained. By D. B. Waggener. Price | case when the pressing begins, to hold the loose hay with which the 


$1 in cloth, 75 cents in boards. 
& Co. 
This.is a neat and useful little work, written with clearness and illustrated 
with specimen pages of the various account books. 


Philadelphia: D. B. Waggener 








Inventions Patented in England by Americans, 
{Compiled from the Commissioners of Patents’ Journal.) 

From D ber 19 to D 24, 1874, inclusive. 

BorLer Frrnace.—W. C. Ford, Brooklyn, N. Y. 

Can.—F. D. Brodhead, Boston, Mass. 

Lire PRESERVING BULWARK.—R. W. Newbery, New York city. 

NeEepie.—H. M. Jenkins et al., New York city. 

Pump CYLInvER, Etc.—G. F. Blake, Boston, Mars. 

Sprines.—R. Vose, New York city. 

Sream BorLer.—W. C. Ford, Brooklyn, N. Y. 

ScRe@toaL Ngeepie,--H. M. Jenkins, New York city. 

Vavcut Lieut Cover.—J. T. Foley et ail., New York city. 


Recent American and foreign Patents, 


Improved Sulky Harrow. 


David Saigeon, Wattsburg, Pa.—The harrow is made in three sec- 
tions, each section being formed of three S-shaped parallel bars, con- 
nected by cross bars. The S-bars are secured to each other, at their 
points of intersection, by the shanks of the harrow teeth, which pass 
through holes in the’ said bars, and are secured in place by nuts 
screwed upon their upper ends. The nut of the central tooth of the 
next to the rear cross bars of each section is made with a loop, to 
which is secured a chain. The other ends of the three chains are so 
connected that all the sections may be controlled by a lever at the 
driver’s seat. There are also devices whereby the point of draft 
attachment may be adjusted as required, and also whereby the sec- 
tions are allowed to conform to irregularities in the ground. 

Improved Range. 

Edwin O. Brinckerhoff, New York city.—The invention consists in 
the combination of the circulation and exit flues in connection with 
an elevated boiler, to adapt it to be heated by the products of com- 
bustion as they pass from the range to the chimney ; in the 
ment of the circulation and exit,flues in connection with the ele- 
vated oven to adapt it to be heated by the products of combustion, 
as they pass from the range to the chimney; in the arrangement of 
the circulation and exit flues of the elevated ovens, in connection 
with each other, to enable the products of combustion to be con- 
ducted around both or either ; in the arrangement of the base dam- 
pers, in connection with the base flues of the elevated boiler, to 
enable the direction of the products of combustion around the boiler 
and ovens to be controlled as desired ; in the arrangement of the top 
dampers in connection with the exit flues to enable the direction of 


the products of combustion through said flues to be controlled as 
desireds* 














Improved Harvester. 

George Foster, Clarksville, Neb.—The essential feature in this de- 
vice consists in an arrangement of knives, fingers, and endless bands, 
whereby the grass, after being cut, is deposited at the inner side of 
the platform in the rear of the drive wheels, so as to be out of the 
way of the machine at its next round. 

Improved Balilrvad Switch Signal, 

Hiram Corrad, York, Pa.—This is a railroad signal! consisting of 

one or more torpedoes, which are moved upon the rail by the switch 





| press case, to prevent the matters to be pressed from gathering be- 





and, as the priginal | | rock lever by a rod and arm, to turn a system of registering disks. 
coolention, the suhsequent claim for it is Improved Safety 


Guard for Wagons and Carriages, | 


break or a wheel be crushed in, or otherwise break down, the | 

| guards will come in contact with the ground and slide along it, | 

| preventing the wagon body from dropping so low as to throw out | 

those riding, and enabling the wagon to be drawn home or to the | 
repair shop without trouble. 

Improved Horse Hay Rake. 
Joshua Evered, Hopewell, N. Y.—In this wheeled horse hay rake | 
the pivoted wire teeth are elevated by a lifting bar. The teeth | 


slide through the staples, and turn on a fixed rod, while the bar | 


tion | makes a quarter revolution around the axle as a center, until the | 


driver disengages pawls and ratchets by reversing a lever, when the | 
teeth and lifting bar resume their former position. 
Improved Wheel for Vehiclés,. 

William M. Hoffman, Topton, Pa.—A wedge-shaped and notched 
metallic key is applied to the end of the spoke ata point near the 
side facing a beveled cushioning block, and is forced into the spoke 
end on the driving in the spoke by resting on the iron axle box: 
When the spoke is set completely in the hub mortise a sufficient 
portion of the spoke end is carried sideways to lock or bind with the 
beveled block, so that a perfectly secure fastening of the spokes is 
produced, while at the same time, by the wooden cushioning side 
blocks, a certain degree of elasticity is obtained. 

Improved Car Coupling. 

John C. Sauserman and George W. Anthony, Newport, Pa.—The 
coupling link is formed in the shape of an arrow, with spear-shaped 
head and wider slotted rear part, that is coupled by a strong verti- 
cal pin, passing through perforations of the drawhead whenever it is 
desired that the link shall project far enough to couple with the ad- 
joining drawhead. The retention of the link in this position is 
secured by means of its concaved rear end, which rests against a 
second lighter pin. The middle part of the link is acted upon by the 
rounded-off jaws of vertical lever frames, which are firmly pressed 
against the link by strong springs. The entering spear head of the 
link strikes against the jaws, forces them sideways till the head has 
passed the same, when they lock firmly on the link and couple the 
same. 

Improved Press. 

Benjamin J. Day, Evansville, Ind.—The follower has a couple of 
bars sliding forward and backward horizontally under the feeding 
hopper and in the press case. The bars have a toothed rack, with 
which the driving shaft gears. The said shaft is geared to the | 
main driver in order to work the follower forward and quickly, to 
utilize it for a beater, and also to apply great force for compressing 
the beaten hay. There is a head to the case, constructed in sections 
to admit of fastening the hoops after the bale is pressed and before 
it is released. The said sections are hinged to the case, and provided 
with weighted catches to hold them closed, and to automatically 
fasten them. The invention also consists of a fork, which closes 
over the opening through which the hay is put into the pressing 


hopper may be filled during the pressing, until the follower goes 
back behind it. Comb bars are combined with the follower and the 
tween the follower and the top of the press case. Lastly, a straining 
device is combined with the block attached to the baling band and 
the press head. 

Improved Cutter Head. 

Benjamin Pearson and Horace W. Pearson, Newburyport, Mass.— 
This invention consists of a rotary cutter, in which two blades are 
arranged side by side, and separated by a disk of thin metal project- 
ing from the face of other disks, all so contrived that the cutters 
may be used for cutting the gains in the end of the felly for the fer- 
rule by which they are connected. The disk of thin metal between 
the cutters runs against the ends of the felly, to gage the cutters to 
the felly lengthwise, and the disks from which the cutters project 
serve to regulate the depth of the cut. 

Improved Method of Forming Metal Seams. 

Mort'mer M. Camp, New Haven, Conn.—This is a method of unit- 
ing or seaming the edges of a shell or pipe by means of a grooved 
flexible metal bar, the edges being inserted in the grooves, and the 
metal clamped or compressed thereon. 

Improved Portable Cover for Vapor Bathing. 

Frank Leslie, New York city.—This cover is a tube made of any 
suitable kind of flexible material, tapering from the base dpward, 
and having a hoop at the ends to expand the tube to the proper di- 
ameter, and one or more intermediate hoops or bands to keep the 
cover expanded when in use, and allow it to collapse after the man- 
ner of a Chinese lantern, to enable it to be compressed and carried 
in a trunk or bag by travelers, and be used as occasion may require. 
The head of the bather is protruded through the aperture, and leath- 
er, serving as a collar, is drawn tightly around the neck. Straps set 
upon the shoulders of the bather, and serve to relieve the neck of the 
bather of the weight of the cover. The vapor is generated within 
the cover by of a suitable apparatus. 

Improved Egg Carrier. 

Wendelin Weis, St. Paul, Minn.—This invention consists of secure- 
ly interlocking strips, forming the cells for the eggs, in connection 
with a hinged and protecting top partition applied thereto. ‘The 
hinged top part folds readily over the folded-up cell strips, so that 
not more space for return shipment is required than heretofore. 

Sugar Cane Stubble Digger and Cultivator. 

Henry Von Phul, Jr., and James Mallon, Holly Wood, La.—This is 
an improved stubble digger and cultivator, which can be readily ad- 
justed to the width of rows, and to different depths. It consists of 
rotating disks, with pivoted curved prongs or teeth, being placed 
loosely on lateral shafts, which turn in suitable side bearings, being 
adjustable therewith in vertical direction on the supporting frame 
by crank-shaft, rack, and lever mechanism. 

improved Sulky Plow. 

John A. Kneedler, Grant, Pa.—This is an arrangement of cranks 
whereby by operating a lever the driver can lower and raise the for- 
ward ends of the plow beams to cause the plows to work deeper or 
shallower in the ground, or to cause them to run out of the ground. 
By operating another lever, the plows may be raised from the 
ground, and held suspended while turning, and while passing from 
place to place. 





Improved Wagon. 
Jacob Becker, Jr., Seymour, Ind.—This invention relates to nove 
means whereby the rear wheels of a vehicle may be made to track 
with the front wheels while turning, as well as at other times, but 


Improved Attachment for Whiiictrees, 
Richard Mansfield, New York city.—This improved mode of attach- 
ing whiffietrees is designed for street cars, in which the strain is 
| mainly thrown on the staples or clevis connecting the whiffletrees to 


Dr thie » oan =e be fs voli | Thomas Joyce, New York city.—This is a metal frame secured | the draft eyes of the sway bar or car, so as to cause their rapid wear- 
i such impres- | to the axle near each hub, and suitably braced. Should the axle | ing out. It consists of a clevis attached by a cross bolt and nut toa 


| recessed clip or band encircling the whiffietree or sway bar, to be 
connected by a detachable draft eye, attached by a screw nut through 
| @ square perforation of the socket bolt, to the ends of the whiffie- 
tree, or by a link to the car. 

Improved Steam Cylinder Lubricator. 

Joseph Kukelkorn, Brooklyn, N. Y.—This is an improved lubrica- 
tor for steam cylinders, which consists in a reservoir with a central 
tubular stem, surrounded by a sleeve of the cover or top part. The 
sleeve is provided with an adjustable screw plug, having air chan- 
nels for conveying a greater or smaller quantity of oil to the ctem, 
or interrupting the supply of oil altogether. A grooved steam-acted 


| valve and stationary bottom plug of the lubricator are 


so that any required quantity may be fed in connecfion with the 


| stroke of the piston. 


Improved Wall Paper Striping Machine. 

Jacob J. Janeway, New Brunswick, N. J.—This improved machine 
for striping paper hangings is so constructed as to enable the paper 
passing through the machine to be readily clamped and released 
without stopping the machine, and will heat and partially dry the 
middle part of the paper, so that the work may be done more rap- 
idly, and so that the paper may dry evenly when hung upon the 
rack, thus adapting the machine to be run by power. 

Improved Ice Receptacle for Corpse Preservers, 

Friedrich Wesemann, Brooklyn, N. Y.—The ice receptacle is ap- 
plied on ordinary corpse preservers by means of detachable sup- 
porting slide pieces and projecting lugs. The cover serves for the 
preserver and for the ice receptacle, being made in one piece, with 
a central smaller lid for inserting the ice into the ice box. As the 
cold air descends from the ice receptacie and settles on the corpse, 
it causes the rapid and complete cooling of the same along every 
part, and not at special parts only, keeping the body thereby in a 
perfect state of preservation. 

Improved Windmill. 

Thomas J. Ingels and Millard F. Ingels, Atchison, Kan.—In this 
invention a supplementary pivoted vane is so connected with the 
revolving wings or sails as to throw them out of the wind when the 
latter is too violent. There is an arrangement of parts, whereby a 
single-toothed bar connects with and operates devices for adjusting 
and regulating the position of the wings or sails. 

Improved Water Closet Apparatus, 

Archibald McGilchrist, New York city.—This is an improved water 
closet apparatus, so constructed as to render the use of a trap unne- 
cessary, and at the same time to prevent any unpleasant odor from 
escaping through the pipe. It shuts off the water automatically, 
and guards against an overflow, while allowing a sufficient amount 
of water to flow in after the valve has been closed. When a ball 
valve is raised, the contents of the basin and case will flow off 
through the sewer pipe. As the water lowers in the case, a float con- 
tained in a separate case sinks and opens a small valve, allowing the 
water to flow into an upper valve chamber. The arrangement of 
the valves is such as to cause the water to flow into a siphon-shaped 
pipe, and through it into the basin. When the ball is lowered into 
place, the water rises in the case, raises the float, and shuts off the 
water pressure, 

Improved Scrubbing Brush and Mop Holder. 

Michael Bigler, Marr, Pa.—This invention consists in conjoining 
two scrubbing brushes by a plate having a median neck which is 
grasped by a pair of gripper Jaws that may be detached and used to 
hold the mop rag. 

Improved Hemp Dressing Machine. 

George Davis, Elizabeth, N. J.—For automatically varying the mo- 
tion of the delivering rollers according to the quantity of material 
passing, the shaft has cone pulleys, which are geared with corres- 
ponding reverse cone pulleys on the driving shaft by an indepen- 
dent belt for each. The pulleys have loose belts with which tighten- 
ers are arranged to act alternately, the tighteners being on a rock 
shaft, which is held by a weighted lever when the hemp is running 
light so that the belts of the two smaller pulleys run loose, and the 
motion is given by the largest pulley; but when the quantity in- 
creases and raises the upper roller, levers connected to it raise the 
weighted lever, which first tightens the belt of the smaller pulleys in 
succession, giving a faster motion. By the diminution of the quan- 
tity passing through the rollers the weighted lever falis, and the re- 
verse results are obtained. 

Improved Car Coupling. 

Thomas L. Shaw, Laurinburgh, assignor to himself and Hugh G. 
Fladger, Lilesville, N. C.—The top part of the drawhead is provided 
with a central vertical guide recess, which is concentric to a round 
lateral pin, and extended slightly into the interior bottom part, for 
the purpose of admitting a tumbler, The tumbler swings with its 
concave part around the pin, and serves as a support for the raised 
coupling pin, when resting in nearly vertical position on the bottom 
part of the drawhead. The pin drops into the usual top and bottom 
perforations of the drawhead, and is guided along a vertical concave 
front recess of the tumbler guide pin. The hook extension of the 
tumbler projects from below into the recessef the guide pin, and. 
retains thereby the pin in raised position ready for coupling. The 
entering link strikes the lower front part of the tumbler, and carries 
the same in the guide recess in upward direction until it assumes a 
nearly horizontal direction, closing completely the upper part of the 
recess. The coupling pin is raised for uncoupling by hand, and 
causes, by the withdrawal of the link, the instant forward sliding of 
the tumbler, until the same assumes a nearly vertical position on the 
bottom part of the drawhead, and supports on its forward projecting 
hook end the pin in raised position, ready for coupling automatically 
on the entrance of the link. 

Improved Brick and Tile Machine, 

Hiram L. Huntington, Keyport, N. J.—In this improved brick and 
tile machine, there is a series of contracted throats radiating from 
the axis of the mud-mixing shaft below the mixer, through which 
throats the mud or clay is forced into receivers by pushers, which, 
in forcing it through, press it sufficiently for the bricks and tiles. 
When a receiver full of clay bas been pushed out, a wire cutter 
rises up in front of the mouth of the throat and separates the mass 
in the receiver from the remaining portion ; then the bottom of the 
receiver rises and carries the pressed clay against a series of wire 
cutters extending across the receivers, and separating the clay into 
bricks, which are then removed, the receiver bottom goes down, and 
the pusher goes back, ready for another operation. Each set of ap- 
paratus is operated in succession, and all the moving parts are 
worked directly from the extension of the mixing shaft below the 











yet they are not permitted to make too short and abrupt a turn. 


mixer. 
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Business and Lersoual. 


The Charge for Insertion under this head is $1 a Line. 





Agricultural Implements, Farm Machinery, Seeds, 
Fertilizers. R. H. Allen & Co., 189 & 191 Water 8t..N.Y. 

Magic Lanterns, and 100 Choice Views, for $85 
and upwards, for Churci.ss and Public Exhibitions. Pays 
well on small investments. Catalogues free. McAllister, 
Manufacturing Optician, 49 Nassau St., New York. 

Diamond Carbon, of all sizes and shapes, for 
drilling rock, sawing svone, and turning emery wheels, 
also Glaziers’ Diamonds. J.Dickinson,64 Nassau St.,N.Y. 


Wanted—Patent Office Reports from 1858. Newell 
Jones, Warrensburg, Il. 
Wanted—A price 


Planing Mill 
and terms, Hunter & Tilley, Berkley, Norfolk, Va. 

Whole or Half Interest in Patent for Sale. Arti- 
cle retails for 2c. I. C. Cowles, § Granger Block, Syra- 
ense, N.Y. 

For Sale—Patent Office Reports from 1848 to 1873. 
Price $45. P.M. Kafer, Trenton, N. J. 

Wanted, by a man of large experience and ac- 
quainied with all modern improvements for economizing 
power, @ position as Engineer, or Salesman of Machinery. 
Address Engineer, P.O. Box 4875, New York. 

Scientific American for Sale—31 Vols. for $50—2 
of them bound. L. P. Laffray, Amsterdam, N. Y. 

For small size Screw Cutting Engine Lathes and 
Drill Lathes, adiiress Star Tool Co., Providence, R. I. 

Wanteé—Ofiicial Patent Offive Gazette, Volume 1, 
for which « fair price will be paid. C. O. Thompson, 
Worcester, Mass. 

A %% Horse Steam and Boiler, in perfect 
order, with gauges, pump, and everything complete. Sold 
for want of use. Price $235. Apply to Wm. Campbell, 
& Center Street, New York. 

Inventors of Electrical and Telegraphic arrange- 
ments are invited to communicate with the Electro-Mag- 
netic M'f’g Co., 36 Broad St., P. O. Box 1804, New York. 

ORems, $1 por Gon., teat are Ralighio on all Maché- 
nery. ©. F. Burgess, West Morris, Conn. 

The Advertising Agency of Geo. P. Rowell & Co., 
41 Park Row,NewYork, is an institution worthy of note by 
advertisers. Having advertised somewhat extensively 
chrough this agency, we know it to be conducted ‘‘ on the 
square,’’ and confidently recommend it both to business 
men and the press. We frankly say this much in answer 
to an inquiry.—{ Moore's Rural New Yorker. } 


Seasoning lumber—for descriptive circular of 
best method, send to H. E. Wells, Van Wert, Ohio, 


Genuine Concord Axles—Brown,Fisherville,N.H- 


Protect Your Houses—Champion Burglar Alarm 
Co., No. # West 18th 8t., New York. Send for circular. 

Wanted, by Manufactory of Steam Engines and 
Standard Articles, $20,000. Address John, 1902 Olive St., 
St. Louis, Mo. 

Second Hand Machinist's Tools for Cheap. 
D. Friabie & Co., New Haven, Conn. —— 

Partners Wanted—More working capital needed. 
Grounds, Shops, Tools, and Machinery, all in good work- 
lng order. A rare chance for parties desirous of engaging 
In the manufacturing business. Correspond 
Address D. Whiting, Ashiand, Ohio. 


Sheet Metal Drawing Presses—For the best and 
cheapest, address The Baltimore Sheet Metal Machine 


Melted 





Faught’s Patent Round Braided Belting—The 
Best thing out-—Manufactured only by C. W. Arny, 901 & 
908 Cherry 8t., Philadelphia, Pa. Send for Circular. 


For Sale-One “Cottrell & Babcock” Water 
Wheel Regulator, in good order—by D. Arthur Brown & 
Co., Fishervilie, N. H. 

Fairy Electric Engines, with battery com- 
tlete, $6; without battery, $4. Electro-Magnetic Manu- 
facturing Co., 36 Broad 8t.--P.0. Box 1804, New York. 


Neatly packed and sent to all parts of the world on receipt 
of price. F.C. Beach & Co., 263 Broadway, New York. 

Cast Iron Sinks, Wash Stands, Drain Pipe, and 
Sewer traps. Send for Price List. Bailey, Farrell & Co., 
Pittsburgh, Pa. 

Pratt's Liquid Paint Dryer and White Japan sur- 
passes the English Patent Dryers and Brewn Japan in 
eolor, quality, and price. fend for descriptive circular to 
A. W. Pratt & Co., 58 Fulton Street, New York. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa., for 
iithograph, &c. 

Many New England Manufactories have Gas 
Works, which Nght them at one fourth the cost of coal 
ras. For particulars, address Providence Steam and Gas 
Pipe Co., Providence, R. I. 

Htchkiss Air Spring Forge Hammer, best in the 
war ot. Prices low. D. Frisbie & Co., New Haven, Ct. 

Solid Emery Wheels and Machinery, send to 
Jon Stone Co., Boston, Mass., for ctreuiar. 

‘echanical Expert in Patent Cases. T. D. Stetson, 
é Murray St., New York. 

For the best Portable Engine in the world, address 
Baxter Steam Engine Co., 18 Park Place, New York. 

All Fruit-can Tools, Ferracute, Bridgeton, N. J. 
By ~~ Presses and Jacks, new and second 

- Lathes and Machinery for Polishing and Buffing 
Metals. E. Lyon. 4% Grand Street New York. 


W. D. Andrews & Bro., 414 Water St., New York. 


For Surface Planers, smiall size, and for Box 
Corner Grooving Machines, send to A. Davis, Lowell, 


Peck’s Patent Drop Press. For circulars, addres jeer 


Mile, Peck & Co,, New Haven. Conn. 


Scientific 


Engines and Boilers a Specialty—Ist class; new 
patterns; late patents; reduced prices. Plain and Cut-off 
Hor’l and Vert’! Engines; Hoisting Engines; the celebra- 
ted Ames’ Portable Engines; Boilers of all kinds; Climax 
Turbine; and the best Saw Millin the market. Large 
. , Whitehill & Co,, 3% 
Cortlandt S8t., New York. Works at Newburgh, N. Y. 

Buy Boult’s Paneling, Moulding, and Dove-tailing 
Machine, Send for circular and sample of work. B.C. 
Mach’y Co., Battle Creek, Mich., Box 227. 


Small Tools and Gear Wheels for Models. List 
free. Goodnow & Wightman, 23 Cornhill, Boston, Mass. 
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M. E. W. can remove fruit stains by using 
the means described on p. 283, vol. 31.—E. G. F. 
will find full directions for mounting maps on p. 
91, vol. 31.—T. A. R. must send a sample of the 
paint, before we can tell him what it contains.— 
W. 8. V. will find directions for polishing shells on 
Pp. 122, vol. 27.—W. L. will find that we published a 
recipe fora copper dip on p. 90, vol. 31.—G. W. E. 
Jr. will find the formula for safety valves on p. 107, 
vol. 31. For information on small boilers, see the 
same page.—Y. will find directions for mitering 
frames on p. 342, vol. 30. For polish for wal- 
nut wood, see p. 315, vol. 30. For filling, see p. 
347, vol. 31.—E. M. will find a recipe for color- 
ing gold on p. 43, vol. 30.—M. will find the need- 
ed information as to removing superfluous hair 
on p. 228, vol. 28.—G. R. will find recipes for 
colored fires on p. 219, vol. 31.—J. C. 8. will find di- 
rections for making marine glue on p. 48, vol. 32.— 
G. G. will find descriptions of Puscher’s and other 
methods for painting on zinc on p. 116, Science Rec- 
ord for 1874.—A. P. will find a recipe for boot black- 
ing on p. 45, vol. 3L.—W. L. D. will find directions 
for making cement for joining glass on p. 379, vol. 
31, and p. 90, vol. 30.—E. A. N. will find directions 
for making molds for plaster casts on p. 58, vol. 24. 
—P. W. will find a formula for calculating the size 
of a cylindrical vessel on p. 281, vol. 25.—G. W. R. 
will find a recipe for meta! for models on p. I, vol. 
31.—R. V. T. will find a recipe for waterproof shoe 
grease on p. 155, vol. 26.—C. A. K. will find direc- 
tions for nickel plating with a battery on p. 171, 
vol. 30. Mucilage is described on p. 202, vol. 31. 


(1) C. W.M. asks: How canI make varnish 
for gilt work? A. Take gum lac 125, dragon’s blood 
125, annatto 125, saffron 32 parts. Dissolve each re- 
sin in 1,000 parts absolute alcohol; two separate 
mixtures must be made with the dragon’s blood 
and annatto, in 1,000 parts of such alcohol; and a 
proper portion of each should be added with the 
gamboge to the varnish. 


(2) M. H. K. says: I am putting up a short 
line of telegraph wire ; on account of difficulty in 
getting a good ground connection, I think of using 
two wires. Can you tell me how to join them,cable 
fashion, in some simple and inexpensive way, so as 


‘Whitins- | to get the benefit of their united strength for some 


long stretches? I must secure insulation properly. 
A. Use steel wire covered with kerite for your 
wires, and you will have both strength and insula- 
tion. 2. My battery consists of porous 
cups, zincs, and containing vessels. What is the 
best and most lasting solution to use in them? A. 
For your battery,use nitric acid in the porous cups, 
and sulphuric acid diluted with ten parts of water 
for the solution containing the zinc. 


(8) A. F. asks: What metal would answer 
best for covering the frame of a bread-delivering 
wagon, to carry the warm bread and leave it unaf- 
fected? A. Metal would be unsuitable. Painted 
cloth is usually employed for the tops of bread 
wagons. 


(4) J.C.C. asks: 1. If I start from New York 
at noon of May 25, and travel westward, keep- 


, | ing exact pace with the sun, and I meet a man 


every ten miles, where will I meet the first man 
who will tell me itis noon of May 26? A. In lon- 
gitude 180° west from the place in which time or 
longitude is reckoned. 

How isthe diurnal revolution of the earth de- 
monstrated by the vibration of a pendulum? A. 
If a pendulum is set swinging in a north and south 
plane, at any place other than the equator, the 
plane of swing will be shifted. 


(5) J. W. asks: When were surnames first 


England in the time of Edward II. 

Why does plunging red hot steel into water 
make it harder, when the same process makes 
copper softer? A. It has never been satisfactorily 
explained. 


What would be the length of the longest board, 
8 feet wide and square on the ends, that could be 
placed diagonally across the floor of a room 12x16 
feet? A. In general, a problem of this kind can 
best be solved by approximation. The solution 
would occupy too much space for insertion here. 


(6) I. Z. asks: Can very thin sheet iron 
scraps be used for making iron bars by the usual 
process for making bars with the common scrap? 
A. Yes. 


(7) T. A. G. says: 1. [have a small engine, 
34x2 inches stroke. Can it be made to run a sew- 
ing machine? A. Yes. 2. How large a boiler would 
it take to run it for5 hours ata time, the boiler to 
be made like a kettle and hang down in a small 


touching | arch made on purpose? A. It should hold from 15 


to 20 galions of water. 3%. What would be the best 
metal for sucha boiler? A. Copper. 


(8) 8. J. says: Ihave a plan for the pur- 
pose of propelling a balloon. How much weight 
will a cubic foot of gas, such as is used for the 
purpose, raise? A.A cubic foot of gas will not 
raise any weight; but if it weighs less than the air, 
the latter will exert a lifting force equal to the dif- 





Semnee of weight bebwoye op bulks of the air 


American. 


(9) R. A. B. says: In No. 18 you recommend 
a good heater and frequent blowing. What do you 
consider frequent blowing? A. It will depend up- 
on the quality.of the water, and the way the boiler 
steams. In ordinary cases, twice a day will an- 


swer. 
In No. 59,same date, the last equation is: »=8°025x 


Y=. Icannot read the fraction with certainty; 


please put it in words. A. Divide the hight by 
the friction, take the square root of the quotient, 
and multiply it by 8°025. 


(10) G. S. asks: What is power? A. The 
amount of work done ina given time. 


(11) J. @. A. asks: What is a good method 
for curing and drying figs to be put up in boxes? 
A. In the East, they are dried in the sun, or occa- 
sionally in ovens. 

With what can I varnish a paper balloon, so that 
it will hold hydrogen gas? A. Boiled linseed oil. 


(12) E. P. C. says: I am running a high 
pressure propeller with a cylinder 20x20 inches. 
The main valve has % inch lead and % inch lap on 
the steam side ; but when the valve is in the center 
of its stroke, the exhaust port opens into both 
steam ports 4 of aninch. Do you think that, if I 
put two strips in the exhaust port of the valve to 
fill up the clearance, it would be an improvement 
to the engine? If so, how much would you advise 
me to put in? The engine makes 106 revolutions 
with 80 Ibs. of steam, following half stroke. A. 
Put in enough to keep the exhaust open for about 
% of the stroke. 


(18) G. B, asks: 1. How is roofing tar pre- 
pared, to be used with paper and gravel? A. See 
the specifications of patented processes. 2. For 
what purpose is the gravel put on? A. To give 
consistence. 


(14) E. A. asks: Would the draft of a street 
car be increased by connecting the whiffletree at 
24 inches from the front of the car, instead of at 
12? A. If the line of draft were parallel to the 
plane of the rails, in the two cases, there would be 
no difference. If this line were oblique to the 
plane of the rails, the draft would be easier for 
that position which had the greatest component of 
force resolved in a direction parallel to the plane. 


(15) D. N. asks: How can I calculate the 
extra pressure of steam above the pressure in the 
water cylinder of a steam pump? I wanta steam 
pump to throw waterat 180 lbs. pressure per square 
inch; and if the water cylinder is 14 inches in di- 
ameter (area nearly 154 inches), 154180=27,720, to- 
tal pressure in pump ; and if the steam cylinder is 
2 inches in diameter, and the steam 62 Ibs., the 
area is 45°2<62=28,024, which is a little over the to- 
tal pressure in the pump. If they were both alike, 
the pump would stand still. How can I calculate 
how much extra pressure it will require to drive it 
at 50 or 100 strokes per minute? A.Itisa matter that 
can only be determined by experiment,and the con- 
stants will vary for different kinds of pumps. The 
simplest way to make the experiment is to take in- 
dicator diagrams from the steam and water cylin- 
ders of the pump. 


(16) G. A. M. says: We bought an engine, 
and it is claimed that it gives 3 horse power with- 
out using steam power high enough to makeit 
dangerous. The boiler is upright, with one flue 7 
inches in diameter; while the diameter of the shell 
is 23 inches, and hight 5 feet from ash pan to top of 
dome. The thickness of shell is 3-16, and the shell 
is of very pureiron. The boiler leaks with 80 Ibs. 
steam. The engine is vertical, standing on separate 
base. The cylinder is of 3 inches diameter x4 inches 
stroke, making 200 revolutions per minute, with a 
plain slide valve, cutting off at about % stroke. 
Engine exhausts into smoke pipe. I cannot make 
this nearly 3 horse power by any rule you have 
ever given. A. We scarcely think that the engine 
is working up to 3 horse power. 


(17) D. K. says: D. 8. T. says that he has 
been running for 18 months an engine with 10x16 
inches cylinder, and some of the bolts that hold the 
face plate to the steam chest and the cylinder head 
are being cut away as if by acid. You reply that 
it was probably caused by water being carried 
over with the steam. I have been running 8 and 10 
inch engines for the last 12 years. I have had con- 
siderable trouble of the same kind, but Ido not 
think that it is caused altogether by wet steam. I 
am now running two engines from one boiler; the 
first engine is in the same house as the boiler, and 
has a short steam connection. About 18 months 
ago, I commenced using tallow as a lubricant in 
the cylinder; and after using it about six months, 
the pistons began to leak steam. On taking off the 
cylinder head, I found that the rings on the piston 
did not fill the cylinder, being too small in diame- 
ter. On taking the follower off the piston, I found 
that the bolts were half eaten away on the part 
that passed through the follower; and the whole 
surface of the inside arm, and inside surface of 
the outside ring, together with the whole inside 
surface of the piston head, which was exposed to 
the action of the tallow, were eaten away very bad- 
ly. The surface of the metal seemed to be dis- 
solved, so that I could scrape a portion of it away 
with my thumb nail. I then cleaned all the dirt off 
the piston, and packed between the rings with tin 
until the outside ring waslarge enough to fill the 
cylinder, put them to their places, and put a ring 
of tin against the edge of the rings so that the fol- 
lowers would press against them. Then I put the 
follower on, with new bolts, and started the en- 
gine, using lard oil as a lubricant for about six 
months. Then I examined the piston again, and 
found that it had not been eaten away at all. A. 
This is very useful information ona subject to 
which we have frequently called attention before, 
namely, the evil effects of the acid and other dele- 
terious ingredients in impuretallow. Good tallow, 





so far as our experience goes, does not injure an 
engine; but it js so dificult to obtain the pure arti. 
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cle, that many engineers prefer (as our correspon 
dent does) to use oil, and we think that their pre- 
caution is a wise one. 

(18) D. I. F. says, in reply to J. C. & Co.,who 
asks how much should the tail end of a 20 foot bolt 
be lower than the head : All first class millers claim 
that 4 inch fall to each foot in length is enough. 
A. We are much obliged for this information,which 
will doubtless be useful to many of our readers. 
We would be giad to hear from other millers. 


(19) H. B. I.says: On p. 10. vol. 31,J. G. H. 
says: “To run a saw mill, we have an engine 14x36 
inches stroke with an 8 feet driving wheel, belting 
to a pulley on the main countershaft of only 334 
feet diameter, surface 15 inches. This pulley is so 
small (in order to give the necessary speed) that the 
belt willslip. Can we (by putting in another coun- 
tershaft) inprove the mill by belting from the en- 
gine and then to the present countershaft, thereby 
giving an opportunity to increase the pulleys toa 
size that will prevent slip? The engine is said to 
be 60 horse power. It is argued that this extra 
shaft would take so much more power that the en- 
gine would not drive the mill. Can you tell us 
about how much power it would consume to drive 
this extra countershaft,it being about 8 feet long?” 
To which you answer that the change would be © 
decided improvement, and, instead of a loss, mor. 
of the power of the engine would be utilized than 
at present. For this I cannot see any reason. The 
difficulty seems to be that the transmitting power 
of his main belt is not sufficient either for the 
strength of his engine or the work he has to do. 
How is he to increase the transmitting power of 
his belt by only enlarging his leading pulley, or by 
adding two wheels and a shaft to his already over- 
loaded belt? In my practice, I have found that a 
15inch belt will sometimes slip when driven by a 
14x18 engine and 8 feet driving wheel, which, with 
twice the number of strokes per minute, would 
transmit double the power that his arrangement 
will. I would recommend, therefore, that, if he 
must use a 36inch stroke engine, and cannot get 
a 16 foot driving wheel in, he put on two fifteen 
inch belts side by side, if he has room to increase 
the width of his pulleys sufficiently. For a circu- 
lar mill, I use a 14x18 engine and 8 feet driving 
wheel, or 14x13 and 6 feet driving wheel, with a 15 
inch belt. For some years past I have recommend- 
ed these dimensions, preferring the latter, and with 
no countershaft at all for either of them. They 
make a cheap, simple, and powerful mill. A. The 
reason for the advantage would be that he could 
use larger pulleys. If you run a large pulley at 
the same number of revolutions per minute as a 
small one, the velocity of the belt is greatest in the 
first case; and as the same power is transmitted as 
before, the tension of the belt does not need to be 
80 great. 


(20) G. M. B. asks: How can I construct a 
receptacle in a garret for water from the roof of a 
house? It mustnot let the water be frozen in win- 
ter or spoiled in summer. A. Make your garret 
tight; and the water in an ordinary tank of 2 inch 
plank, grooved, dowelled, and lined with sheet 
lead, will not freeze in an occupied house, nor spoil 
in summer, if well ventilated and occasionally 
used. Make the tank broad on the floor and not 
very high, and place it where there may be some 
support beneath the floor. 


(21) N. C. P. asks: If I take two screw- 
drivers with similar points and handles, and one of 
them is 6 inches longer than the other, I have more 
power with the longer,and can turn a screw with it 
that I cannot with the short one? Why isthis? A.It 
is because a screw driver is generally inclined some- 
what, when in use, so that, in the case of the long 
screw driver, theforce acts at the end of a longer 
lever arm. If both tools were secured so that they 
had to be held at right angles to the plane of the 
work, one would be as efficient as the other. 


(22) G. B. asks: How is roofing tar prepared 
for use, with paper and gravel? A. Spread the 
paper upon the roof and secure the edges with 
large tacks; heat the tar in an iron vessel and 
spread it upon the paper when in a fluid state; be- 
fore the tar cools, apply the gravel, the coarser size 
first and then the finer. The gravel must be washed 
clean before being used. 

Ipropose to construct a henery, which I wish to 
ventilate. The uprights are to be ceiled on both 
sides, and the roof also. There is to be no plate 
on the uprights; there will be a space between the 
uprights connected with a cupola, through space 
between rafters, which I wish to use for the venti- 
lating shaft. Where should the openings in said 
shaft be? A. Make small openings both at top and 
at bottom, and be careful to have openings to ad- 
mit fresh air direct from the outside, which open- 
ings may be at bottom. You will require some 
plank ties across the building at the eaves to pre- 
vent the roof from spreading. 


(28) J. M. H. says: Our city reservoir is sit- 
uated ata distance of 24% miles from my office;there 
isa fall of 250 feet. The water enters the building 
through a 1 inch (inside) pipe, but escapes through 
a short nozzle (4 inch) opening, turning an en- 
closed water wheel, escaping thence through a5 
inch pipe. Now under the most favorable condi- 
tions, namely, a perfectly straight pipe or connec- 
tions from reservoir, how much water can pass 
through this % inch opening per hour? The city 
meter charges me 15,000 gallons daily. The 144 inch 
pipe connects with street mains, distant about 100 
feet. A. You omit to state two of the most impor- 
tant elements required in a calculation pf this 


to their size ; and of course every tap reduces the 
pressure. But none of these conditions would. 
have to be regarded, provided the flow of water at 


minutes of each hour of the day, and divide the 
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sum by the number of hours taken; the quotient 
will be the average flow per quarter hour, and 
from this the discharge per day may be correctly 
ascertained. 

(24) R. R.S. asks: How can I join the facia 
and crown at the foot of the rake and side rafter, 
where they are in line, and the foot of the rafter is 
cut square? A. We presume the difficulty arises 
from the fact that the facia or corona of yourrak- 
ing cornice is vertical on the face, and that of your 
level cornice is inclined on the face at a right angle 
to the pitch of the roof. Where the upper line of 
your crown molding on the rake meets that of the 
crown molding on the level cornice, commence a 
regular miter, returning the raking cornice in to- 
ward the building on a level, but with the facia set 
at right angles to pitch of roof; then let the level 
cornice of the building die against this return, 
which it can do, leaving a small triangular piece of 
the return exposed, and still have the upper line of 
its crown molding ona line with that of the raking 
cornice. If we have rightly comprehended your 
difficulty, this will be a solution of it. 


(25) H. E. E. says: A neighbor has a water 
mill, with brick walling. I think common mortar 
was used, and the walls leak. What kind of cement 
is used in cementing cisterns, and how can I mix 
and apply it to this ‘wall? Must we turn off the 
head of water and wait till the wall is dry, or can 
it be applied while wet? A. Sylvester’s method for 
expelling moisture from external walls consists in 
using two washes or solutions for covering the sur- 
face of brick walls; one is composed of Castile soap 
and water, and the other of alum and water. The 
proportions are: Three quarters of a pound of 
soap to one gallon of water, and half a pound of 
alum to four gallons of water; both substances to 
be perfectly dissolved in the water before being 
used. The wall should be clean and dry, and the 
temperature of the air should not be below 50° 
Fah. when the compositions areapplied. The first, 
orsoap wash, should be lgid on when at boiling 
heat with a flat brush, taking care not to form a 
froth on the brickwork. This wash should remain 
twenty-four hours, so as to become dry and hard 
before the second (alum) wash is applied, which 
should be done in the same manner as the first. 
The temperature of this wash may be 60° or 70°, 
and itshould also remain twenty-four hours before 
a second coat of the soap wash is puton; and these 
coats are to be repeated alternately until the wall 
is made impervious to water. This process was 
adopted by William. L. Dearborn, C. E., on the 
brick face walls of the gate house of the 86th 
street reservoir, in Central Park, New York, where 
an infiltration had shown itself; the application 
was successful, the walls proving impervious tc the 
entrance of water under a pressure of 36 feet head, 
and they remained so for 644 years when reported 
by him in 1870. In an experiment, four coatings 
rendered the bricks impermeable under the press- 
ure of 40 feet head. 


(26) W. B. C. asks: What is the simplest 
method of smelting lead ore, containing some sil- 
ver and copper? A. The galena is smelted in a re- 
verberatory furnace and the pig lead is remelted 
and refined, the silver being extracted from the 
pig lead and not from the ore. 


(27) J. J. K. asks: How can I polish tin- 
ware? A. Rub with rottenstone and sweet oil,and 
then with soft leather. 


(28) G, T. L. asks: What makes corn pop, 
that is, burst open and swell up to a white, spongy 
mass? A. The conversion of the water (contained 
in grain) into steam. 


(29) J. S. asks; How can I make soluble 
blue, for laundry use? A. Grind indigo into an 
impalpable powder, and make into a paste with 
powdered starch. 


(30) P. L. V. H.asks: Which was the first 
steamship that crossed the Atlantic? A. The Sav- 
aunah, in 1819 built by Crocker and Fickitt, of New 
York city. 

(31) M. D. H. asks: 1. What do scene 
painters use for sizing canvas? A. Try a thin 
glue size. 2. With what are the colors mixed? 
A. Water, size, and turpentine. Use the ordinary 
pigments. 3. What is agood work on the art of 
painting in water colors? A. Rowbotham’s. 


(32) C. K.asks: What substance is used to 
harden li ic crayons? A. Melt them up 
and add a little shellac. 


(33) L. K. Y, asks: Of what shape is the 
Leclanché battery, and of what metals and chem- 
icals is it composed? A. See p. 362, vol. 31. 

How can I make a fine powder to give burnish- 
ers a high polish without scratching them? A. If 
tripe,” -° Seat burnishers, use putty powder or 

Please give me a recipe for solder for white met- 
al. A. See p. 251, vol. 28. 


(84) C. D. B. asks: How can I make gun- 
powder? A. Take crystalline flour of saltpeter, 
free from chlorine, 75 parts, refined sulphur in 
rolls 6 parts, willow charcoal 15 parts. Grind the 
sulphur and charcoal together, add the saltpeter, 
mix, damp, press into cakes, dry, and granulate. 


(85) G. B. M. asks: Why do various text 
books give different melting points for the metals? 
A. The melting points of the various metals bave 
not been determined,for which reason 
there are several authorities. Wagner's “ Technol- 
ogy” is a recent work, and is probably as good an 
authority on the subject as can be consulted. Watt's 
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ing points for each metal without specifying the 
most reliable. In such case each person must sat- 
isty himself, by the estimation he holds of the sev- 
eral experimentors and the general character of 
their work. 


(36) A. B.C. says: I have a thick coat of a 
blue color, which has gone quite rusty in places 
What shall I do to get it to its proper hue? A.The 
best method would probably be to have it dyed. 





(87) P. B. P. asks: How can I make an or 
molu dip? A. Brush on a thin paste of nitrate of 
potassa, alum, and oxide of iron, colored with any 
soluble pigment. 

How can I make a solution of sal ammoniac? 
A. Sal ammoniac (chloride of ammonium) is quite 
soluble in water. 

What is gray iron? A. The lower grades of cast 
iron are so called from their grayish color. 


(38) E. 8. V. asks: 1. What is a good meth- 
od of keeping ink from freezing? I have tried 
placing alcohol one quarter inch thick all around 
the bottle, but it freezes through it. Is there any 
substance known, either in a liquid or a dry state, 
that is a perfect non-conductor of heat? If so, 
would it, if placed around a bottle of ink, keep it 
from freezing? A. There are no perfect non-con- 
ductors, but the loss of heat may be retarded by 
surrounding the bodies to be protected by wrap- 
pings of such excellent non-conductors as cotton, 
woolep,or similar fabrics. All such bodies of a light 
and porous character, including in their cavities 
air in a state of rest, are among the best non-con- 
ductors. 2. Why does not alcohol itself freeze? 
It certainly is not a non-conductor of heat, else it 
would not let ink freeze through it. If it be a 
conductor of heat, why does it not part with its 
own heat, and freeze up? A. Because its freezing 
point is lower than the temperatures to which it 
can be exposed. Ata temperature of —166° Fah. 
it thickens, and at a still lower temperature would 
freeze. 


(39) J. A. C. asks: How is copperas made? 
A. Protosulphate of iron (copperas, or green vitri- 
ol) is prepared by dissolving 1 part of pure iron (or 
144 parts of its sulphide) by the aid of heat in 14% 
parts of oil of vitriol diluted with 4 parts of water. 
On filtering the solution quickly, it deposits beau- 
tiful, transparent, bluish green crystals on cooling. 
These effloresce in a dry air, and form a white 
crust, which soon becomes of a rusty brown color, 
owing to their absorption of oxygen. 

What acid will eat iron the fastest? A. Nitric. 


(40) W. D. K. asks: How is the fulminate 
putinto the common copper cartridge? A. The 
fulminate is made into a thick paste, and the re- 
quisite quantity forced into the cap, which is then 
carefully and thoroughly dried, and covered with 
acoat of varnish to protect it from the weather. 
Please give me a good recipe for coloring woolen 
cloth a permanent black. A. Wool is dyed black 
by the following process: It is boiled for 2 hours 
in a decoction of nut galls, and afterwards kept for 
2 hours more in a bath composed of logwood and 
sulphate of iron, kept during the whole time at a 
scalding heat but not boiling. During the opera- 
tion it must be frequently exposed to the air, be- 
cause the green oxide of iron of which the sul- 
phate is composed must be converted into a red 
oxide by absorbing oxygen before the cloth can 
again acquire a proper color. The common pro- 
portions are 5 parts nut galls, 5 parts sulphate of 
iron (copperas), and 30 parts of logwood for every 
100 of cloth. A littleacetate of copper is common- 
ly added to the sulphate of iron, to improve 
the color. 

(41) C. V. asks: Is there any known solv- 
ent for mica? A. The different forms of mica are 
double silicates of alumina, which contain in addi- 
tion asmall quantity of water and some alkaline 
fluoride. It is soluble in a mixture of hydrofluoric 
and sulphuric acids. 


(42) J. B. & B. ask: What is the best pow- 
der or composition to use for polishing or burnish- 
ing German silver moldings? A. Putty powder is 
much used for this purpose. 


(48) W. B. asks: 1. Are pure hydrogen and 
oxygen gas,combined, explosive? A. Yes. 2.How 
can I produce and combine them on a small scale? 
I have a solid piece of steel about four feet square 
and three inches thick. I wish to make an aperture 
in it about four inches in diameter. Can I, with 
the above gases, bring heat to bear on the spot, in- 
tense enough to allow of cutting through with a bit? 
A. The hydrogen may be obtained by theaction of 
dilute sulphuric acid upon zinc scraps, in a close 
vessel. The oxygen may conveniently be obtained 
by heating, in an iron or copper bottle, a quantity 
of chlorate of potash mixed with one quarter its 
weight of black oxide of manganese (powdered). 
Perhaps the best instrument for your purpose 
would be the ordinary concentric oxyhydrogen 
blowpipe, in which the oxygen is made to enter 
the center of the hydrogen flame, something on the 
principle of the argand burner, only on a very 
small scale. The action of this flame on your steel 
plate would be to speedily burn its way through 
the plate. 


(44) F. P. L. asks: 1. What is used in giv- 
ing canvas for oil painting the first coat? A. The 
filling or ground is generally made by painting the 
canvas with coats of thin oil color, which must 
completely cover the threads of the fabric, which 
latter must be free from projecting lines and 
knots. The color of the filling is a matter of great 
importance, as it is impossible to paint a richly col- 
ored picture on a dull, unsuitable ground. Upon 
the whole, a white filling is to be preferred, but in- 
experienced artists are apt to produce a cold and 
poor effect on a white ground by laying on the 
colors unskillfully. Pale cream and warm drab 
are other colors much used for filling canvas. 2. 
What will keep the canvas from wrinkling after 
the first coat is applied? A. The canvas must be 
strained on a wooden frame before any filling is 
put on. 

(45) W. F. H. asks: How can I bleach or 
whiten leather that has been tanned in the ordina- 
ry way, without injury to the material? A. It is} 
doubtful whether this can be accomplished, as the 
same agents which will preserve the coloring mat- 
ter will affect the leather. 

(46) F. C. R. asks: Will wine keep its nat- 


ural flavor if shipped across the Atlantic Ocean ? 
A. Wines are sometimes improved by an ocean 








(42) J. @.M. & Co. ask: How can we lac 
quer tin to a blue color? A. Use Prussian blue 
ground in pale shellac varnish. 


(48) I. L. asks: What is the best flux for 
reducing photographer's waste? A. Carbonate of 
soda. 


What is a good method of japanning tin, for use 
for outdoor signs? A. Grind the pigment of the 
required color in shellac varnish. 


(49) J. C. asks: 1. Please give me a recipe 
for making stove polish. A. Use finely powdered 
graphite. 2. How can I make a stove polish which, 
applied with a brush, produces a gloss while dry- 
ing? A. Fuse 2 Ibs. asphalt in an iron pot, add 1 
pint boiled oil; mix, remove from the fire, and add 
alittle turpentine when cool. Some makers add 
dryers. 


(50) R. K. says: I have a lot of leaves for 
making manure. Can you tell me of anything to 
mix with them, to make them rot faster than wa- 
ter and wood ashes? A. A certain degree of mois- 
ture andair is necessary; and hence the gardener 
should turn the heap over frequently and apply 
water when the process appears impeded, exclud- 
ing rain when the heap is chilled with too much 
water. 

(51) W. H. B. asks: What is meant by 
“proof,” in connection with alcoholic liquids? A. 
Alcohol is said to be proof when, at 60° Fah., it has 
a specific gravity of 0°92. If above this gravity, it 
is said to be below proof. 


(52) A. B. W. asks: What is a vinaigrette? 
A. A small box or bottle, used as a smelling bottle, 
for holding aromatic vinegar contained in a sponge, 
or smelling salts. 

1. Would not the drinking of vinegar (cider or 
wood) act as a disinfectant to the disagreeable 
odor given off with the breath? A. No. 2. Would 
such aremedy be healthy? A. If excessively used, 
no. 8. Would the effect be only temporary; and if 
80, about how long would it last? A. The effect 
would be temporary upon the breath; the period 
of its effect upon the stomach would vary with dif- 
ferent constitutions. Bad breath is generally due 
to one of two causes, unclean teeth or imperfect 
digestion (dyspepsia). Cider vinegar certainly 
would not remove the first cause, and the second 
would not be improved by it. 


(58) B. H. 8. says: You state that aqua am- 
monia will take nitric acid stains out of cloth. I 
think you are mistaken; as I have tried it as soon 
as the acid has touched the cloth. A. If the col- 
oring matter is not destroyed, aqua ammonia will 
inall probability restore it, as we have tried it hun- 
dreds of times with success. In case the coloring 
matter is destroyed by the nitric acid, neither aqua 
ammonia nor anything else can restore what is not 
there. 

(54) 8. W. C. asks: Having an iron safe, the 
fireproof material of which has broken loose, I 
wish to know how to replace the filling? A. Mix 
plaster of Paris with a strong solution of alum wa- 
ter, and use quickly. 


(55) N. L.C. asks: Can you tell me of any 
substance resembling flour or corn starch that will 
always remain white after being sifted into gum 
arabic and exposed to the air? A. If otherwise 
suitable, some unalterable body, like finely pulver- 
ized barytes, would keep better than organic bod- 
ies such as corn starch, etc. 


(56) F. N. B. asks: 1. Please give me a test 
for sulphur in well or spring water. A. Saturate 
a slip of paper with sugar of lead (lead acetate), 
and expose it near the surface of the water for a 
short time. If the paper is discolored, it shows 
the presence of sulphuretted hydrogen. Another 
method is to take asmall quantity of the water, 
into which pour a small quantity of a strong solu- 
tion of sugar of lead ; the darkening of the water 
is proof of the presence of sulphuretted hydro- 
gen. 2. Can water and sulphur be united artifi- 
cially, to form whatis known as “sulphur water?” 
A. Yes; sulphuretted hydrogen gas is very soluble 
in water, and may be obtained by the action of di- 
lute sulphuric acid on sulphide of iron. 


(57) C. B. asks: What is the cause of the 
sound 6n a cold night, imitating explosions of a 
light nature? I suppose it to be from the freezing 
of the ground. A. Itis probably due to the freez- 
ing of the sapin green wood, such as the trunks of 
trees, etc., and is attributed to the expansion of 
the liquid on freezing, causing a rupture of the 
fiber. 

(58) L. N. L. says: In the Agricultural Re- 
port for the year 1868, I find the following state- 
ment: “ Wheat contains some lime, one ounce in 
a bushel of grain (and a little more in the straw), 
while it contains rather more soda than lime, 
about five times as much magnesia, nearly nine 
times as much as potash, and more than thirteen 
times as much phosphoric acid.” Is this correct ? 
A. We find that 100 parts of the dried grain give 
2 per cent of ashes, and 100 parts of the dried straw 
give 4 per cent of ashes. In the following table 
you can compare the amount of the inorganic 
matters of the grain and straw. 100 parts of the 
ashes contain : 


Grain. Straw. 
0 30°02 17°98 
i ces dicnstavabehense 4 3°82 247 
ID cdc: ov cctavnscescivode 15 742 
Magnegia.............++0008 13°39 1% 
Phosphoric acid........... 46°79 275 
Oxide of iron............ 001 “45 
Sulphuric acid. —- 3-09 
Sn aissbecepaccegetesce 3°80 63°89 

99°97 100-00 


The composition of wheat (grain), organic and in- 
organic constituents included, is: Carbon 46-10, hy- 
drogen 5°80, oxygen 43°40, nitrogen 229, ashes 2°41. 
In an ounce of phosphoric acid,there are about 210 


grains of phosphorus. 


(59) A. W. asks: Which is the best acid for 
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etching un lead? A. Use dilute nitric acid. 
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(60) G. F. P. says: Ihe 
specimens 
hollows being as regular and even as 


75 





seen very fin 
of etching on lithographic stone, the 
though cut 
with a chisel. Howis this accomplished? 
design is transferred to the stone, which 
previously perfectly clean; the surface of the 
stone is then moistened with dilute nitric acid, to 
which a small quantity of gum arabic has been 
added to prevent the roughening of the stone. 


(61) J. E. W. asks: What should I do with 
acanary that has lost his voice? He seems in good 
health, except that at times he will sit and pant as 
though he had some difficulty about his breath. 
A. We know of no remedy. We judge, from your 
description, that the bird has the asthma. 


(62) R. M. asks: Are there any chemicals 
that will produce gas in a boiler fast enough to run 
a horse power engine? A. No. 

(68) C. H. C. says: In Dick's “ Practical As- 
tronomer” there isan account of a telescope in- 
vented by Messrs. Wilson and Rogers of England. 
It contains an intermediate glass called a corrector, 
composed of a plano-convex lens of crown glass 
and a plano-concave lens of flint glass, placed in 
the cone of rays that come from the object glass; 
it lengthens the focus to six feet, where a perfect- 
ly achromatic image is formed. Could I obtain a 
patent on such telescopes, or make them to sell, 
without a patent? A.C. F. Gauss, in his “ Diop- 
trische Untersuchungen,” 1840, says: “The dialy- 
tic telescope has, instead of the flint Jens, a combi- 
nation of flint and crown placed close together. 
This combination is not achromatic, as the violet 
image, if in the same focus asthe red, is larger 
than thered. This defect is unavoidable, but it 
may be compensated by proper calculation of the 
oculars. But the dialytic lenses being movable to- 
ward the crown objective, the requisite difference 
of focus for each ocular may be attained.” As the 
eye is not achromatic, the secondary spectrum oi @ 
good object glass is of slight importance. We can- 
not recommend the dialytic telescope as an object 
of study, but the usual forms might be profitably 
constructed. 

(64) A. H. T. asks: How long should the 
focus of an eight inch objective lens for a telescope 
be? A. One hundred and fifty feet. 


(65) R. D. asks: Will grapes grown in New 
Jersey serve for making raisins, and what is the 
process? A. A monthly reportof the Department 
of Agriculture, of 1872, says : Several grape grow- 
ers of California have succeeded in producing 
raisins of fine quality. Growers sowing a vine- 
yard, on the foot hills near Nevada City, have pro- 
duced, from 450 Ibs. grapes, 150 Ibs. raisins of 
superior flavor, claimed to be equal to the best 
Malaga, apd worth 24 cents per pound. This fur- 
nishes a fine margin for profit, as it secures 8 cents 
per pound for grapes, which is a very remunera- 
tive figure for California. We think that the cli- 
mate in the vicinity of New York is entirely too 
cold for the production of raisins. 


(66) R. 8. G. asks: 1. What is the latest and 
most approved method of generating oxygen gas? 
A. Heat together ina flask 1 part by weight of 
black oxide of manganese and 4 parts of chlorate 
of potash. 2. What is the proportion of carbonic 
acid gas to ordinary ajr, to produce asphyxia? <A. 
Anything exceeding 4 per cent. 


(67) H. D. asks. 1. Does the ordinary gun 
or rifle powder in use give perfect satisfaction? A 
No. 2. Wherein is it defective? A. The principal 
objections are the large volume of smoke, and the 
incomplete combustion, which necessitates the fre- 
quent cleaning of the gun. 8. How does the white 
gunpowder injure the mechanism of guns, as it is 
claimed to do? A. Of this powder there are seve- 
ral grades, the highest and most powerful of which 
isnot suitable for a gun or rifle powder; and if so 
used is injurious on the same principle that gun 
cotton, dynamite, or nitroglycerin would be if 
used for the seme purpose. 


(68) A. M. says: While viewing a drop of 
water, the sizeof a pin’s point, through a micros- 
cope, the animalouls gradually became motionless 
and dim, and upon examination I found that the 
water had evaporated and left a stain on the ob- 
ject glass, which I wiped away. 1. I would like to 
know what became of the animalcule that I had 
seen in the drop. A. The animalcule could not 
have evaporated; they undoubtedly remained upon 
the glass. 2. Did any remain in the little dry stain? 
A. We should say so. 3. Did I terminate their ex- 
istence by wiping away that stain? A. Yes. You 
had only to examine the glass again with the mi- 
croscope to prove the presence or absence of the 
animalcule. 4. What book is best suited for an 
amateur microscopist? A. Beale's“‘ How to Work 
with the Microscope” is one of the standard au~- 
thorities, being plain, simple, and easy to under- 
stand. Itfully explains all the requisite details. 


(69) 8S. N. M. says, in answer to R. O. B., 
who asked: Is there any rule by which a person 
can find the radius when the are and chord are 
given? There is no formulated rule, but I can tell 
how to find the diameter from the given data, if 
the arc is not greatér thanasemicircle. By taking 
pains and a day or two of time, a table can be cal- 
culated, showing the lengths of the arcs of any 
number of degrees end parts of a quadrant, cor- 
to the natural sines in the common 
tables,when R=100,000,and also the ratio of asine to 
the arc. Thus: 360°: 2Ra::any number of de- 
grees and parts: length of the are. Divide the 
length of the arc so found by the natural sine (of 
the tables) ; it gives the ratio of the sine to the arc. 
Example.—Given the length of arc=26; length of 
chord=2, to find diameter. Having made my table, 
I find this ratio, 1:1°3, to be the sine and arc of 70°. 
By the formula above: 3800°:62882@Kz):: 70°: 
122178, length of the arc, when R=l. Then 


SaEe sens thegiven arc. Then 70°: 13::360° 


6°6857=circumference of the required circle, and 
2128 its diameter. If the ratio of the sine to arc is 


A. The 
must 
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greater than 1: saith tueeheinenianeniemenmens 
circle, and indeterminate by this means. As the 
ratio of the arc to the sine increases slower in the 
first haif of the quadrant than in the last half, the 
number of degrees may be approximately estima- 

ted by the given lengths of the } are and \ chord; | 
and by a few trials, the ratio can be found without | 
going through the long process of making out a 
full table of the quadrant. A. This is not anew 
method, but is worth investigation. 


(70) J. N. McC. says, in reply to several cor- 
respondents, who ask as to burning slack: “My ex- 
perience is that slack requires the grate bars to be 
very open. Ihave always used the widest I could 
get, not less than an inch between the bars; I have 
used bars with openings of 144 inches. The only 
secret in using it with any kind of a furnace is to 
have the grate bars open enough, so that the fire 
can be kept open from the underside of the grates, 





® cientific 


Peels QMS, 1. Tic WOE Lccccccs<a.ascceoseos0e vee 188,197 
Bridge, truss, J, B. Winters..... L ddpeestovbastebes 158,347 
Buckle, harness, P. Burns............00+002seeeeeee* 158,198 
Burner, lamp, J. Curzon.........scese00 ee seeeeees 158,254 
Butter bucket fastening, etc., ""‘Thielepape et al.... 158,334 
Cap, ete., knitted, P. L. Slayton............-.-++++ 158,821 
Car axle dex, Fryer and Hall ..........0..-+000+0« +» 158,169 
Car coupling, G. R. Moore..... apseses Satachecseses 158,219 
Car coupling, E. Stone .. ............ +. sdeescecdes 158,330 
Car coupling, W. H. Ward...............0+-+++ e+ «+ 158,227 
Car coupling, C. C. Wil80n............c0eeeeseeeeeee 158,346 
Car, dumping. J. E. Bemis...... 00esoeee.0e 6: 00es 158 ,236 
Car, dumping, R. Eaton... ..........++++ Seccdoessecs 158,262 
Car freight. R. Eaton ............s000+ éazeds vesecses 153, 261 
Car spring, J. W. Cochran.............006. 0 sseeee 158,248 
Carriage, child’s, Bein and Ulrich (r).........++++++ 6,199 
Carriage handle, child’s, C. F. Lauer....... oe sees 158,288 
Churn power, F. Rawh ............++++++ eeqocceste 158,311 
Cigar mold, L. Prentice ..........++++++++: oe 158, 209 
Clocks, striking mechanism of, FE. Clark........... 158,165 
Clod crusher, D. B. Barnet 





with the poker. Some coal, of course, will go Column, iron, L. Kirkup............ 
through at first; but coarse coal or wood can be Cooler, lard and liquer, A. F. Chesebrough ...... 158,266 
uxed to start with, and you must rake out what Cooler, water, W. F. Garrison........... o = phases pag 
falls through the grate, and put it in again. The Cotton worm poison distributor, W. T. Willie.... po 
coal will soon cake so that it will not waste. To Culinary steamer, W. M. Smith........ sovaumeniee ’ 
Cutlery, manufacture of, W.H. & G. W. Miller (r) 6,1% 
build a furnace for the purpose, I would make it Dash board, W. C. Peel 158.192 
wider than usual,with doors in the side of the front, | pental engine flexible shaft, E.T. Starr... 158,824,158,325 
similar to furnaces for burning sawdust. Forsome | pentai engine hand piece, J. W. Gilbert........... 158,170 
varieties of coal, it will be found beneficial to wet | Derrick for fluid cans, S. N. Blodgett ............. 158,196 
the coal before throwing it into the furnace ; it | Desk, school, F. M. Gilchrist ......... ERS 158,271 
helps it to run together. Then put in the coal at | Digger and cultivator, potato, A, Crosby.......... 158,251 
the side doors, and let it alone till it cakes; then | Door plate, E. Avey............ ets casein iaktintwade 158,230 
take your poker and roll it into the center of the | Drill tube clamp, J. Fleming...............-++.+.+++ 158,168 
fire. It will then be in large lumps and will not | Drying animal charcoal, L. Colwell........-......-- 158,166 
waste; and you will always have a good fire in the Egg carrier, J. L. Stevens..............000000+ oo-e 158,827 
center. Never smother it with fresh coal.” Elevator safety attachment, H. E. Bathrick....... 158, 234 
Elevator safety lock,H. Carlile. .  ....... ev eee 158,244 
MINERALS, ETC.—Specimens have been re- | Embankments, construction of, E. Bush .. ...... 158,242 





ceived from the following correspondents and Engine and pump, rotary, Smith and Robichon... 158,222 
4 ° Engine, stationary, C. 8. Crane (r)......... «+ e+e 6,194 
examined, with the results stated : Engine, balanced valve, R. Wright............-++++ 158,191 
R. B.—A very highly siliceous slate, perfectly | Engine governor,M. Muchin........... Gieaiteteooe 158,300 
compact and homogeneous.—J. E. E.—Your speci- | Eye cup, P. 8, Stephens............ ercccrecsadies 158,224 
men does not contain silver. Eyeleting machine, J. E. Wiggin.............+.+.++ 158,343 
Faucet, beer, Steves and Brederiow...............+ 158,326 

Fence picket machine, I. Levy............ r 


J. F. D, asks: How can I make cream candy 























Fence, gg J. W. Hartley.... 
for feeding weak colonies of bees during the win-| Fifth wheel, 
























ter? How isthe granular condition of the sugar | Fire arm, ~ aa loading, F. Smith 
overcome ?--E. W. H. asks: How are honey locust | Firemen’s shield, E. Low .............+++ 
seeds prepared for sowing?—N. N. asks: Can you | Flour bolt, G. T. and A. Smith (r)..........- 5, 
tell me how to color coral after it has been burned? | Fork, egg, C. A. Read............cecceeeeeseeeeeeees 
—P,. W. says: I havea tame frog which in summer ~ ene’ yr an cocecece eeecese Pas 
Wha shall ‘urnace and stove, J. DB. THOMPBON........eeeeeee ’ 
egnen sine. a pees in Weert Furnace, boiler, J. C. Ramaden.... .............+. 158,310 
Furnace boiler oven, blast, H. Harris.............. 158,209 
COMMUNICATIONS RECEIVED. Furnace grate, R. A. Hutehinson,.... ....... co oe 138,299 
The Editor of the ScrENTIFIC AMERICAN ac-| Furnace, hydrocarbon, C. E. Robinson......... eee 158,315 
knowledges, with much pleasure, the receipt of or- | &8, oal, M. W. Kidder.........-cececccsesevsseoess 158,216 
iginal papers Gas regulator, Detwiler and Fajen.... .. ......... 158,255 
m4 ent ntniiens wpen the Slowing Gas retorts, lining, E. G. Wellman....... vovecs eee 158,228 
eubjects: Glass, duplex dressing, H. 8. Wood .. . 158,349 
On Steam Boiler Explosions. By C. R. a and by | Grain cleaner andscourer, A. Hough..... Seshoabe 158,278 
8. G. H. CTE Pane nxennnsieecesieeseee idinee 158,298 
On Brass Bearings. By T. J. B. Grate, fire place, J. S. Lester.............+++ eapeeee 158,289 
On Utilizing Water Power. By H. C.K. Grater, almond, J. Levy.........- es antenws eo see+ 158,290 
Ona Cheap Locomotive. By F.G. W. Griper, lifting, H. H. Stuart.............-..seeeeeee 158,332 
On Springs and Wells of Water. By ———. Hammer, bush, R. K. Carpenter.... ....... co-ee 158,199 
‘ Harvester, J. P. Manny... ......--.scceeeececeennee 158,177 
Cote De <&. ©. Harvester rake, T. G. Glover. 158,272 
On 4 Flying Machine. By M. B. E. and by L. 8 | 5 Lig oan ae A Sag man ep: : 
ay tedder, H. Moore..............s+seeeeeee oe 158,180 
On Paosphorus. By Hinges, cover for butt, H. T. Blake................ 158,287 
On Multiplication and Division. By G. B. G. Hoe and chopper, combined, C. H. Gaylord....... 158,270 
Also enquiries and answers from the following : Hog-holding implement, A. L. Hill..... duc Seacecbia 158,274 
£. 8. V.-K.—M.—J. B.—L. R. C.—W. H, L.—T. A.J, | Hook, snap, G. Reynolds .. ............ oe cvcccees 158,22 
—P. B. S.-L. W.—L. E. N.—C. O'B. Horse power, R. Stiles.......... cece seccceeve eerees 158,829 
j Horseshoe, Kintzing and Hopper........ $eegba+oes — 
Hydrocarbon atomizer, C. E. Robinson......... eo» 158,31 
HINTS TO CORRESPONDENTS. Seaiouter, F. % a eee SESS Er ar ae 158,281 
Correspondents whose inquines fail to appear | Insect destroyer, F. A. Eldridge....,....... cece sees 158,288 
shoulé repeat them. If not then published, they | Knife, cheese, Phillips and Young .. .............- 
may conclude that, for good reasons, the Editor de- | Knife-grinding machine, Hil) and Proctor.....,.. 
ctines them. The addrese of the writer should al- | Knitting machine, Reed and Mulligan........ 
ways be given. Knitting machine, P. L. Slayton ........... . 
Engqviries relating to patents, or to the patenta- ago etc., beading, Walden and Platts...... eee 158,190 
ns-selecting device, G. Meyer...........-..+s005 158,179 
bility of inventions, assignments, etc., will not be | 1 ocx, door, J. H. Kinsman (r).............. Ei 6,196 
published here, All such questions, when initials | ; ocx, seal, and indicator, J. L. Howard........... 158,174 
only are civen, are thrown into the waste basket, a8 | Loom for pile fabrics, J. Cochrane, Jr............. 158,202 
it would ffl half of our paper to print them all; | Loom picker rod, Kent and Parker... .. ......... 458, 282 
but we generally take pleasure in answering briefly | Lubricator, M. Evans.................- ost. seniete 158,264 
by mail, if the writer’s address is given. Lubricator, picker spindle, W. Taylor. hictasodebiabed 158,189 
Hundreds of enquiries analogous to the following | Malt crusher, A. Dobler................ oe . 158,257 
are sent: “Who makes balloons? Who sells ma- | Mill spindle, W. 8. Bacon...............- co-ccccccce 158,192 
chines for hulling barley, and also for grinding oat- Mirror attachment, H. 8. Wood............... eee 158,348 
meal? Where can machines for marking boxwood | Mower, lawn, A. Grosch, Jr.... ....-.....++ soceceee 158,278 
rules be obtained? Are thereany makers of rail- Needle blanks, etc., swaging, W. Trabue......... 158,225 
Nut lock. A. F. Dimond...... Uodccescatereccedonvete 158, 256 
way ticket printing machines in the United States?” | 5,045 reed board, R. Burdett................0c0000: 158,164 
All such personal enquiries are printed. as will be Paper and twine holder, B. F. Eaton...... ........ 158,208 
observed, in the column of “Business and Perton- | paper articles, forming, J. W. Jarboe.............. 158,215 
al.” which is specially set apart for that purpose, | Paper, ruled, H. D. Come.... «2. ...+.0+s++0+ veces 188,249 
subject to the charge mentioned at the head of | Paper-winding machine, B. F. Eaton................ 158,204 
that column. Almost any desired information can | Photographic plate, P. Neff............-csseeseceeee 158,301 
in this way be expeditiously . Pipe coupling, C. E. Dulin..............-ceeseeeeweee 158,259 
Pipes, joint for lead, C. F. Mayer................+.+ 158,297 
. , C. Nordell..... Bocddidsctic “cwetsedec 158,302 
(OFFICIAL. } Pinseer, oud, 5. Gombes 
—_—_—_ Pliers, cutting, T. P. Farmer. 
INDEX OF INVENTIONS Plow, H. D. Smith........ dihoddejnccoschedsve odbe 
Plow, gang, M, 8. Ourtias. ..... 
FOR WHICH Plow, wheel, I. R. Gilbert 
Pocket, safety, P. Smith. ............-ceeeeeeeeeeeeee 
Lottery Patent of the United States were | py or by fuids, trantmitiiig, H. Picq............. 158,305 
Granted in the Week ending Press, hay, J. Wiley..... qnbbs cohogorconesqeeqcopoosss 158,344 
Printed sheets, dry pressing, C. H. Weston........ 158,340 
December 29, 1874, Pruning shears, J. J. Bristow.........60.....0000000 158,240 
sae WORE, bo GB. Bi chi oontcdcidec edecddcetcevinn 158,287 
AED BACH'EEARING THAT DATE. trot force, W. W. GreeM...........seceeesesseee . 153,171 
{Those marked (r) are reissued patents. | Pumps. bucket for chain, W. C. Barker » denncceseds 158,19) 
Pyrometer, E. 8. Hawley...........cscececseeenevees 158,21 
Alr and gas, corbureting. A.W. Porter............ 158,184 | Range, E. 0. Brinckerhoff. .......---.-+-eeseeeesees 158,289 
Ammonia, nanufacture of, L..S. Fales............ 158,205 | Screw taps, cutting, W. Tucker.............--.++++. 158,388 
Atomizer, hydrocarbon, C. E. Robinson........... 158,916 | Screw-threading device, C. W. Roberts........ e+e 158,314 
Auger, earth, Hitehings and Eynon................ 158,276 | Separator, grain, G. & J. R. Beachler.............. 158,235 
Augers, twist, W. Tucker..........ccc0000. coo-es 188,897 | Sewing machine, T. 8. Huntington............ eevee 158,214 
Bags, filing, J.D. Piatt.......... covseeceeessceeesss 158,806 | Sewing machine needle bar, G. A. Fairfleld........ 158, 167 
Sewing machine welt gage, F. D. Ballou........... 158,231 
Barking wood, machine for, O. W. “Clark.. eden see 158,247 | Shoe, C.F. HIM .....-----ccccccccccerereeereresees eee 158,275 
Barrel heads, planing, E. and B. Holmes ......... 158,213 | Shoe fastening, G. Merrill............cccceeeceeesees 158,178 
Beefsteak crusher, J, W, James...........+.....- . 158,280 | Sleigh fender, J. J. Cobb 
Beer barrels, vent plug for, J. A. Munn........... 158,303 | Sleigh thill, L. Lyon............ 
Beer cooling house, “tc., J. J. Schillinger ........ 158,319 | Soap, making, R. Freeland.................-....000+ 158, 
Belt shifter, HM! and Proctor... ........c..00e000+ .. 158,173 | Soda fountain, J. W. Tafts......... eosccbecooonessc . 158,226 
Biscuit board, A. P. Forman..............24.......- 158,266 | Soda water cock, H. Fraser.............0.seeeeeeeee 158,267 
Biiad stop, W. A. Clark...... 00.0... .ceceeees sesseeee 158,200 | Spinning mules, clearer for, 8. Mock............... 158,218 
Boller, agricultura), J.G. Smith... scevecceeees 158,922 | Spinning ring, J. G. LaMb,.....00-cccseeeccereeees «+ 158,286 
Bolt, door, F. W. Brocksieper..................... 158,21 | Spring torsion, R. Dudley... éJoopcccessee 1B, MB 
Boot and shoe chau ¢l opener, F. D. Ballou....... 158,282 toe, meesnoeneae o-' 8. Van Wagoner. 158,389 





Bread, compound for, J. C. Pooley................ 158,183 


Stone, dressing, F.L. King...... 158,175 


seen e ee eeeneenenes 
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tool, foot, E. H. Crooker........ wapodenes deve dace +» 158,250 
echoes machine, etc., W. Masterson........ 158, 295 
Stove, J. H. BlaKe........++-sercccsscocssecscessences 
Stove, heating, M. Curtis............. 

Table, folding, N.S. Tiemann.................0000- 

Table slide, extension, J. Pleukharp 

Thill pling, O. J. ShamMon................seee0e 
Timber frame joint coupling, E. Martin............ 158,294 
Trap, fly, J. W. & T.S. Brays....cccecccsccseccseees 

Trunk hinge and stay, A. Romadka................ 
Trunk, traveling, Moore & Mills.................06+ 
Twine, balling, I. i StringlelloW, .......cveceseeses 
Valve, globe, J. N. Matlock........sccsecccscvveeces 

Valve, hydraulic ph J.F. Taylor 

Valve, slide and steam, J. Anderson..,. 

Vehicle wheel, A. B. K. King............ 

Vehicle wheel, W. Montgomery 

Vehicle wheel, A. Wietlisbach,..............2..0005 

Vent plug for beer barrels, J. A. Nunn............ 158, 308 
Vests, device for laying out, J. Bauer......... «+ «+ 158,194 
Washboard, W. Whitford...............2ceceeceeees 158,344 
Washing 5: Ds ioaiceccatecdsices 158,168 
Washing machine, E. Nafziger........ mistisetessse 158,181 
Watch dust cap, O. fF. Stedman...... esocccevecccece 158, 223 
Waterproofing compound, A. Starr................. 158,188 
Water wheel, W. H. & D. V. Holeomb.............. 158,2 
Weather strip, W.O. Chamberlain.................+ 158,245 
Weather strip, Lynch & Stowell...............ss00+« 158,292 
Well boring horse power, M. Steward.............. 158, 28 
Wheel, traction, G. W. Fitts......... Esescosccoccoce 158 ,206 
Whip hanger, W. Hall........ Meccecdshthecccccccoces 158,208 
Yoke and pole, neck, M. Dunham..... kccevsaguane 158,260 


DESIGNS PATENTED. 
7,957 & 7,%8.—Sopa WaTER APPARATUS.—G.F.Meacham: 
Newton, Mass. 
7,9%9.—BUCKLEs.—V. Price, Woodside, N. Y. 
7,960.—STATUARY.—J. Rogers, New York city. 
7,961.—MaRTINGALE Rines.—H.F.Corning, Hartford,Ct. 
7,962.—PAPER, ETO.—B. Lawrence, New York city. 
7,968.—STocKING FaBRIC,—W. Martin, Philadelphia, Pa. 
7,964.—CoaL ScuTtLe.—C. H. Morse, Rochester, N. Y. 
7,965.—HEATING STOVES.—N. 8. Vedder, Troy, N. Y. 
7,966.—HANDLE TriPs,—H. W. Wright, Glastonbury, Ct. 
7,967.—Sap Irmon HaNDLEs.—W. J. Reagan, Royer’s 
Ford, Pa. 
968.—Pzn.—R. E. Cannon, Lexington, Ky. 





TRADE MARKS REGISTERED. 
2,140.—LABELS.—Allen, Lane & Scott, Philadelphia, Pa. 
2,141.—Ciears.—Goldsmith & Newburgh, Cincinnati, O. 
2,142.—JET.—Holzinger & Bruckheimer, New York city. 
2,148.—Brrrers.—V. Keck, New York city. 
2,144.—CLorurna.—A. Nicoll, Brooklyn, N. Y. 
2,145.—Crears.—W. H. Romerman, Jacksonville, Ll. 
2,146.—SHiRt Bosoms.—S. Sibley, Boston, Mass. 
2,147.—Roormve.—A. H, Soden, Newton, Mass. 
2,148.—CorsEets.—Comfort Corset Co., Boston, Mass. 
2,149.—VaRNISHEs.—Hyatt & Co., Newark, N. J. 











SCHEDULE OF PATENT FEES, 
Ge CRS TT OEBN a ood ccc cicicctvccccsesesqepscscncovesees 





On each Trade mark. . $25 
On filing each application ‘for a Patent (17 years).....815 
On issuing each original Patent...................... #20 
On appeal to Examiners-in-Chief...................005 $10 
On appeal to Commissioner of Patents............... $20 
On application for Reissue.................+sceeeeveees 830 
On filing a Disclaimer. ............cccccccccscecccececes 810 
On an application for Design (3}¢ years)............ .810 
On application for Design (7 years)...............++ . 815 
On egotiontion for Design (14 years).... ........ +--» 830 





CANADIAN PATENTS. 


List OF PATENTS GRANTED IN CANADA, 
DECEMBER 28 to DECEMBER 29, 1874. 





4,2065.—H. Smith, Hamburg, Waterloo county, Ont. Im- 
provements in wind wheels, called ‘‘ Smith’s Improved 
Wind Power Wheel.” Dec. 28, 1874. 

4,206.—J. Tesseman and P. Smith, Dayton, Montgom- 

ery county, Ohio, U. 8. Improvements in valve gear 

for steam engines and pumps, called ‘‘ Improvements 

in Steam Pump Valve Gear.’’ Dec. 28, 1874. 

4,207.—F. P. Mackelcan,Montreal, P.Q. Improvements on 

a machine for pulling stumps, called ‘The Farmer’s 

Stump Machine.” Dec. 28, 1874. 

4,.208.—W. G. P. Cassels, Toronto City, Ont. Improve- 
ments in stoves, called ‘‘ The Improved Water Evapo- 
rator.” Dec, 28, 1874 

4,200.—M. G. Wilson ana J. H. L. Wilson, Sherbrooke, 
P.Q. Improvements in boilers, called “ Wilson’s Veg- 
etable Boller.”” Dec. 28, 1874. 

4,210.—H. D. Gibbs, Batavia, Genesee county, N. Y., U.S. 
Improvements in devices for connecting the neck yoke 
with the draft poles of vehicles, called “ Gibbs’ Im- 
proved Neck Yoke Clasp.” Dec. 29, 1874. 

4,211.—F. H. C. Mey, Buffalo, Erie county, N. Y., U. 8. 
Improvements on grain and malt dryers, called ‘*Mey’s 
Grain and Malt Dryer.” Dec. 29, 1874. 

4,212.—G. White, London Township, Middlesex county, 
Ont. Improvements on parte of carriages, called 
“White's Improvements on Carriage Axles, Springs, | ga. 
Shaft Couplings, and Tyres.’’ Dec. 29, 1874. 

4,218.—T. Gavin, Montreal, P. Q. “ Ameliorations aux 
boites a tamiser les cendres de charbon de terre, par 
Thomas Gavin,’’ called ‘‘ Improvements in Sifters for 
Sifting Coal Ashes.’’ Dec. 29, 1874. 

4,214.—D. W. Siprell,Riviére du Loup,Tem{scouata county, 
P.Q. Improvements on rack reamers, called“ Siprell’s 
Improved Reamer.’’ Dec, 29, 1874. 

4,215.—F. H. Date, Niagara, Lincoln county, Ont. Im- 
provements on the manufacture of illuminating gas, 
called “ Date’s Manufacture of [uminating Gas.” Dec. 
29, 1864. 

4216.—C.M.Clinton and L. Wood,both of Ithaca,Tompkins 
county, N. Y., E. C. Gregg and C. P. Gregg, Trumans- 
burg, Tompkins county, N. Y.,U.8. Improvements in 
wheeled horse rakes, called “Clinton and Wood's Im- 
proved Horse Rake.’’ Dec. 29, 1874. 


Advertisements. 


Back Page - - - - - = $1.00 a line. 
Inside Page «- - - - « = 75 cents a line. 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as 
_ Carly as Friday morning to appear in next teoue. 
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Application to Prime Movers, Naval tecture 
Iron Water Su pply, &c. By W _ J. Millar,c_E’ 
Crow: De cloth ly 
AIR AS FUEL; or, PETROLEUM OTHER MINERAL 
Oils w Costaresting Air and yousers it In- 
Mammable: Owen C. D. Ross, M. Inst c_E. 
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Shapley Engine, 


$200 cheaper than sors Engine 
of same capacity. ct, 
Simple, Dura ie. O- 

nom i. Warranted first 
class in every respect. Send 
A Catalogue with testimo- 
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Model Engines. 


Complete sets of 
Castin 


for making sma 


Model Steam Engines 1 in. bore, 3 in. stroke, price #4; 
ditto 2in. bore, 4in. stroke, price $10, — age as cut. 
Catalogue of ‘Smali Tools and Materials 
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28 Cornhill, Boston, Mass. 
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Macu ¥—CAPAcI Hanps—RAIL 
ROAD FACILITIES. *UNSURPASSED—ABUNDANT Wa- 
TER—CHEAP 80,000 DOLLARS. Will be 


Fue 
Sold ata Great Soroaie: if taken soon. Address 
L. BURROWS, Sec’y, Decatar, 111. 


Pants’ Stretcher 


(Over 20,000 IN USE.) 
The as Sovies that will effectually do 


away with knee forms and keep the Pants 
in proper . To be had in all first 
class gents’ furnishing — ane, goods 
stores, ors. statione 








ights 
P. DEL VALLE HAL 
122 Church ise Y. 


IZE OT AT IONEEs. — Money 
a ns te’ A bas = A ge. Sal 4 
my agents A cont for 
ircular for stamp. Name this paper. 
_Kretianp, Rosse & Co., Hartford or Saybrook, Conn 


(0) AGENTS’ PROFITS per 


week. Part | a prove it, or forfeit 
New Df ok lc; Saat patented es free to all. Address 
HIDESTER, eB sasenatttied New York. 


‘Useful and Rare Chemicals. 


1. A cheap Muci suitable for ting Labels on 
Glass Tin Cans, Wood, Iron and Stone 
The Soluble Glass’ Liquid and Jelly for Soap, Ce- 
a? Artificial Stone, Paint and Fireproofin Wood! 
3. Hydro fluorie and White ‘Acids, for E 
4. Nickel-Plating Materials, Salts, Anodes, &c. 
Glass Manufecturers’ Articles, Manganes est 





rength. Zaffre. Oxides of Cobalt, Uranium, Tin. Copper, 
Antimon boar 5 Bi, mate Bickel Aluminum, Loadstone 





itty, Felspar, Fluors ar. finest 
Silex. Cryotte, Sr Yeliow Cadmiui 
roa! ae 
L. CHTWANGER & co., 


st FULTON ST., NEW YORK 


Fianing 4 Matching, 
Mouldi Re-sa and Toncutes ¥ Machines. Scroll 


sewsand B. 5. SCHENCK oS SONS | Matteawan, . Y. 
Send for Catalogue. 18 Liberty bt. N.Y. City 


& iepeovEn PATTE — P 
NES. Yo sas aoe MACHINISTS 
E. GOULD, @7 10 113 N. sa R. R. Ave., Newark, N.J. 


A FORT UNE kei. For Ai a= in the in Se Rubber opamp 


STENCIL AND SraMP © WORKS, Balth Baltimore, Md. 


SHINGLES HEADING, AND STAVES 


Sole makers of the well known IMPROVED ss A 8 PaTENT 
SHINGLE AND ING SAWING MACHINE. ” 
address TREVOR « co., "Lockport, N N.Y. 


ICHARDSON, MEBIAM & CO., 
* Dentele: 


Manufacturers of the lat improved Paten' 
Woodworth Planing Machines Motcning Sash an 
Shaping, Vertical 


Molding. Tenoning, 
and Circular Re-sawing es, Saw Mille, Saw Arbors, 
Scroll Saws Railway) Cut-off, ne ‘ies’ Machines: 
i Wood Turning Lathes, and various kinds 
Catalogues 











ADVERTISERS! Send twent Eve canta to “GEO. P. 
~ Ady yh] £0... Park ork, Bs Soe ere 

—_ ndrea pager 
: Se cin iti 











Tine Union Iron Mille, Pittsburgh, Pa. 
The attention of 
to cus Huawured | Wrought- 


elsewhere. re 
Carnegie, Kioman & Co. Union Mills, 
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City, Village, and Country. 


IT Avillage Mechanic hada house lot, 60x180 feet, 
IT that was a weed bed. He was induced to take 
IT the Americdn Agricuiturist, at a cost of $1.60 
IT a year, postage included, and following its 
IT plain, practical directions, he got ail the above 
IT last summer, with no extra cost, except a trifle 
IT for seed—He worked the garden in occasional 
IT half hours nights and mornings, which fur- 
IT nished him agreeable exercise and change 


Lots of Lettuce, Spinach, 
Nasturtiums, Radishes, ete. 


PAYS 

PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 


IT from shopconfinement. His Wife had lotsof PAYS 


IT flowers in addition. 
IT. others have had similar experience—and YOU 


Tens of thousands of PAYS 
PAYS 


IT may have the same, Reader. Send nowand PAYS 


IT get Volume Sof the Agriculturist, just begin- 
IT ning—only #1.60 for a whole year, postage 
IT paid. It is full of GOOD THINGS for YOUR- 
IT SELF, YOUR WIFE, and CHILDREN. You 
IT and 3neighbors can have the paper a year for 
ORANGE JUDD COM- PAYS 
PAYS 


IT $5.40, post-paid. 
IT PANY, Publishers, 245 Broadway, New York. 


00 

0o 

GooD 
GOOD 
GooD 
GooD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GooD 
GOOD 
GOOD 
GOooD 
GOooD 
GOOD 
GOOD 
GooD 
GooD 
GooD 
GooD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GooD 
GOOD 
GOOD 


* $14,300 for $9.7? 


IT A MECHANIC (aR. R. engineer) bought at 
IT ‘auction a run-down village property for85,700 
IT He moved on to it, and for 6 years expended 
IT no more upon it than he had previously paid 
IT for rent and garden stuff, but he continued 
IT fixing it up solely according to hints and sug- 
IT gestions in the American Agriculturiast, which 
IT cost him $1.62, postage included. These im- 
IT provements so changed the place that he sold 
IT it toa city gentleman for $20,000. He credits 
IT the Agriculturist with $14,300 profit, while it 


Good Boys. 


PAYS 
PAYS 
PAYS 
PAYS 
PAYS 


00 


Thirty-three years ago two brothers set- BOYS 
tled as Farmers, side by side. Oneofthem BOYS 
subscribed for the American Agricultu- BOYS 
rist,and occasionally boughta book ortwo BOYS 
about his business, the whole costing him BOYS 
only $6a year. His Boysread and thought BOYS 
about their work, became interested in BOYS 
and respected it, and were happy in their BOYS 
toil because they had something to think BOYS 
about. They grew up intelligent, and set- BOYS 
tled as good prosperous farmers, respected BOYS 
and influential...... The other brother BOYS 
**couldn’t afford papers and books”; (he BOYS 
could afford 6 cents a day, or $20a year, BOYS 
for tobacco, beer, etc.) His boys worked BOYS 
sullenly by day, and “skylarked” at night; BOYS 
they despised and hated their work,which BOYS 
for them was only exercising brute force, BOYS 
with little mind applied. Whenoldenough BOYS 
to escape parental restraint, they quitthe BOYS 
farm, one for this, and another for that, BOYS 
and none of them have ever amounted to BOYS 
anything. Six dollarsa year would have BOYS 
made a wonderful difference—would have BOYS 
changed their whole course of life.Would BOYS 
it have paid?....Farmers, study the above BOYS 
cases, and Try the Experiment this year BOYS 
of having the American Agriculturist fh BOYS 
your family, for yourself, as wellas your BOYS 
boys. Itwill cost you but $1.60, sent post BOYS 
paid. Volume 34, just beginning, will BOYS 
furnish you over 1000 Columns of good BOYS 
things, useful, valuable information for BOYS 
YOURSELF, YOUR WIFE, and YOUR BOYS 
CHILDREN, including over 400 fine BOYS 


Engravings. Send now and get it of 
ORANGE JUDD COMPANY, 
Publishers, 45 Broadway, New York. 


BOYS 
BOYS 
BOYS 


00 
00 


PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 


IT cost him but $9.72 for€ years. A multitude PAYS 


IT of others have had a somewhat similar expe- 


PAYS 


IT rience. The paper is full of plain, practical PAYS 


IT suggestions, that wonderfully help every one 
IT who owns a farm, or garden, or even a little 


PAYS 
PAYS 


IT village plot. TRY IT. PAYS 


° 2,000 Humbugs. 


HUMBUGS During past years the Ameri- SHOWN 
HUMBUGS can Agriculturist has investi- SHOWN 
HUMBUGS gated and exposed over 2000 SHOWN 
HUMBUGS swindling schemes, andin this SHOWN 
HUMBUGS way it is now saying to its SHOWN 
HUMBUGS readers many Millions of Dol- SHOWN 
HUMBUGS lars. It is full of good, trust- SHOWN 


HUMBUGS worthy, practical, useful in- 


SHOWN 


HUMBUGS formation. It will save you SHOWN 
HUMBUGS money, and help you make SHOWN 


HUMBUGS money. 


0o . 
oo 
NOT 


NOT 


Itis not at all strange, that so many 
NOT Hundreds of Thousands of Persons 
NOT have constantly read the American 
Agriculturist during the whole 33 
NOT years of its publication, and that it is 


[See below. } SHOWN 


Not Strange. 


00 

00 
UP 
UP 
UP 
UP 
Ur 
UP 
UP 
UP 
UP 
UP 
UP 

00 
oo 


STRANGE 
STRANGE 
STRANGE 
STRANGE 
STRANGE 


NOT quite as popular to-day, as ever. (Jt STRANGE 


NOT is better than ever before.) It is full of 
NOT GOOD THINGS for every MAN, 
NOT WOMAN, and CHILD in City, 


STRANGE 
STRANGE 
STRANGE 


NOT Village, and Country. It gives fora STRANGE 


NOT small price over 40@ Beautiful, In- 
NOT structive Engravings, and over 1000 
NQT Columns of the best information that 
NOT can be collected, and sifted, and con- 
NOT densed into its ample pages by a large 
NOT foree of most intelligent, practical 
NOT men—not mere scribbiers, but men of 
NOT Brains and Common Sense. It is 
NOT the CHEAPEST JOURNAL in 
NOT the WORLD. With its Splendid D- 
NOT lustrations, its Large Size, its Great 


STRANGE 
STRANGE 
STRANGE 
STRANGE 
STRANGE 
STRANGE 
STRANGE 
STRANGE 
STRANGE 
STRANGE 
STRANGE 





NOT Beauty and Utility, its cost of prepara~ STRANGE 
NOT tion is divided among so many, thatit STRANGE 
NOT can be furnished at the very low price STRANGE 
NOT of $1.60a year, post-paid,orfourceples STRANGE 
NOT for $5.40. Reader, try this Journal for STRANGE 
NOT Veiume 31, now opening. It will pay STRANGE 


NOT you grandly, STRANGE 
NOT ORANGE JUDD COMPANY, STRANGE 
NOT Publishers, 245 Broadway, New York. STRANGE 


0900000000000000000000000000000000000000000 


ANKRUPT’S SALE OF HORIZONTAL 


and Vertical Steam Baginss. Also anew and second 
aud Mac oe 8 Tools circular a 
E YALE TRON. WORKS, New aves Conr. 


A WEEK to Male ana Femaie Agents, in their 
jocelity. Costs NOTHING to tay it. Particula s 
FREE. P. 0. VICKERY & CO., Augusta, Me 








LASS M OULDs, for Fruit Jars, Lamps 
Bottles, +*-" Ink Stands, ete., made by H. BROOKE 

15 years Con. WHITE and CENTRE ST Ts.,N.Y¥. For any 
thing new in glass, you will require a mould (or die). 
ae ARTICULAR ATTENTION paid to MOULDS for 





INVENTORS. Send model or drawing ; inclose stamp. 


-WORKING MACHIW 





E COUNTS ae LATHE DOGS, 


; both Steel pad ea a ena cule prices Ps. Exes 
Mandrels a 0 jonuse ces during the 
hard times. Send | for Iii matreted I 
W.LE COUNT, 
South Norwalk, Conn 
?P r TE Ma. T 


and Moldt ing & ong Ma Wood's Funes, e. 


— and other wood- working mach: ane 
8. n WOOD'S MACHINE CO., $91 Liberty st. N only 
Send for Circulars, etc. 67 Sudbury st., , 2 


LUDLOW 


__FRED. STONE « STONE & CO.. 3 Park Place, New York. 


A NEW DISCOVERY: 
SB TBeardic 4 Whicker er Monte: aan 


in 21 day every instance. Price, 25 cents a Paw k 
Address, L ee & "CO.. 526 Sizth Avenue, New York. Safe and os 


OOD-WORKING MACHINERY GEN.- 
erally, § ties, Woodworth Fisaers and Rich- 
ardson » Patent Improved tga 2 — 
Central, corner Union St. 
WITHERBY RUGG & "iitinupsox, 











ERy 





WAS | yd EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK. 


Planing Mills, 
taral, Cabi 


House Builders, 
net, 


Door and Blind Makers, Agricual- 
Wagon Works. 


HORIZONTAL AND UPRIGHT BORING MACHINES, SUPERIOR TO ANY IN USF. 
PLANING AND MATCHING MACHINES, and other Wood-working Machinery. 


Send for Catalogue and Price-List. BENTEL, 


MARGEDANT & CO., Hamilton, Ohio. 








Andrews’ Patents. 
Netos — Rs py Grooved, or Geared Hoist- 


every x Bre 
Safety Beore and Ena Prevent Accident, it 
Smoke- aru fou, Be 


yt silers. and Single, 1-2 te 


Ae - a 
ae Hest re Coal, Grain, ete., — = 
an ii Simpl is 

auth Lrehmaries® e, Durable, and Economical 


ANDREWS & BRO 
414 Water Street, New New York, 


Ranh o, 

en or women. $34 a week. Proof 
furnished. Business pinsentend honor- 
able with no risks. A 16 page circular 
andValuable Samples free. 6@-A postal- 
S card on which to send your address 
om but one cent Write at once to 

F. M. REED, 81x st., NEW YorK. 


nn For the Best and € 
snop PEmmane Renee fee 
DROP eee MIDDLETOWN, CONN 
602 QO) eerie nt pera | to all. Articies 
as flour. ies free. C.M 
re) vee eal ON & BRO., N. sie oF or Chicago. 


Free to Sewing Machine Agents. 


The Wilson An Illustrated Sewing Ma- 
chine Journal, pub! er monthly devoted to the interest 
of Sewin, Machines, and everything manufactured hc 
achines, Literature and General News. Ei 
pages and forty columns of choice miscellany and read = 
matter. WILSON SEWING MACHINE CO., PuBLisuers. 
Subscription price FirTeEn CENTs per annum, with an 
= — chromo free, : FREE TO AGENTS 
——_ _ SEWING ACH 8 and — 
WILSON’S REFLEC R, 

nary -™ U.8. A. 


Stone and Ore Breaker 


Crushes all hard and brittle substances to 
aired size. Also, pears mind of 
STONE tor Roaps and for c 
Address BLAKE ¥ RU SHER C co, 
New Haven, Conn. 
5 2 3 per day at home. Terms free. Address 
& Gro. STrInson & Co, Portland, Me. 
GEO. W. READ & CO., 
STEAM BAND SAW 
AND VENEER-CUTTING MILL, 


186 to 200 LEWIS ST., foot Sth & 6th Sts., E. R., N.Y 
Always on hand, FULL STOCK of SEASONED 


Hard-Wood Lumber 


AND CHOICE FIGURED VENEERS. 
The LARGEST STOCK! The GREATEST 
VARIETY! The Lowest Prices! 


Enclose Stamp for Catalogue and Price-List. 
rders by mail promptly and | faithfully executed. 



























OTIS’ SAFETY HOISTING 


OTIS, BROS. & CO 
No. 348 BROADWAY, NEW YORK. 








A large, eight-page, in- 
The Weekly Sun. dependent, honest and 
feartess newspa) 56 broad columns. We aim to make 


m the best family newspaper in the 
world a Sty « +20 per rr. » postage pe. pald. 
» New York City. 





ag’ Broom, Rake and Hoe Hand) 


EAGLE FOOT LATHES, 


Small En ae Lathes, —~ Planers for 
metal—Ssl Rests, lar and Foot 
Seroll Sawe—all of the —, design and 
superior finish. Our catalogue describes 
every tool necessary to fit out the Artizan 
or Amateur, as well as the Boys for the 


Holidays. 
WM. L. CHASE & CO., 
% & 9 Liberty St., New York 


M Asen’s PAT’T FRICTION CLUTCHES 
are manufactured by Yotney Mason & Co 
Providence, R. 1. Agents, L. B oe Clift street, 
New York; TAPLIN. RICE « con Akron, Ohio. 


HUSSEY’S NATIONAL 


Ly Cottage Architecture. 


New and Original nd deta Worki 

Scale Depwings. | we | talls for al 
= Styles of low-priced Houses, with 
Specifications and Cost. Just b- 
lis “y Royal quarto. Post-paid, $6. 








’ 1,000 WorkiIne Drawinas, 
WOODWARD s | Plans, Details, 
NATIONAL + Specifications and Estimates. 


ARCHITECT, | ye* asters bose 
MONK TO MiLee L) Six = Gpltare, post- 


MOXCK TPs aaa | Six + aed Ppost- 
_ORANGE JUDD CO., 245 Broadway, N. Y. 


SUCCESS BEYOND COMPETITION. 
, SEAS FAIR FIRST PREMIUMS WITHIN 
OnTHe, ed Nellis’ 
Original Harpoon Horse Hay 
Fork. Also,manf's all kinds 


Agt'] Bteels & Irons, tem- 
pered by Nellis’ Process to 
suit all kinds of soil. Facts 
A einai free. 
Ad. = I58 & CO 


Pittsburgh, Pa. 





“IT WILL PAY 


You to invest a few dollars in tickets in ——- Library of 
Kentucky Concert and Drawing 


27th February 


Positively no Postponement. 
A Drawing on 27th, 
Or Money Refunded. 


Whole Tickets -. Halves $3. Tenth, or each Coupon 
$5. Eleven Whole Tickets, $500. 








or Tickets, or information, address 
HO. E. BRAMLETTE, Agent and Manager, Louis- 
ilie, Ky., or THOS. H. HAYS & Co., 68 Broadway, 
New York. 
P. BLAISDELL & CO., 
Worcester, Mass., 


Manufacturers of the Blaisdell Patent Upright Drills and 
other first-class Mechanic's Too! dois. 


“EDECGRAPHY.” 
easy, and comprehensive, = euaing any ou, ipa tort ne 


trials, speeches, sermons, &c. 

Torey aie rok of the pen, and 140 words minute. The onem 

v ‘ed should learn thisart, Price, by mail, 50Ots, A wantel 
T. W. EVANS & ©O.. 189 §, Seventh Street. is. Pa 


wdideitar 9 SONAL. J 5 - Temas BLUsT BT tah toms Fins 


thirty engra veraite ute of ¢ our 

General ; Cherlecse 5 it A oy two Colored 7 i Don 
Carlos; the late Mayor; Our Tell-Tale ates: ee 

out Pain; Our Ears. and What they Gesnoviinn 
of Mind and rede Ethnology, Phy yee jognomy , 
Psychol Only 30 cents, or $3 a year. ng first 
post by 8. : WiELLs. Publisher, No. 339 way, N.Y. 








9 A ew 00k on the an 








A Loorr LATHES, 
+ C. HILLS, 51 Cortlandt St., N. Y. 


Second Hand Engines ald Boilers, 





of all kinds and HT, SLD 4 «& EXCHANGED 
Large stock augers ah = Send for circular to 
7 ‘RING. 119 Liberty &t., ioe York 
EVART’S IMP. a AND SHINGLE sAW 
STAVE CUTTERS, JOINTERS, EQUALIZERS, AND 
HEADING TU 
BAILEY GAUGE ‘THE—F or turning all kinds han- 


Cabinet wo Simp! and best in use. We 
man -- £ full line o' P Wood and Iron Working 
Machin: ’ team Engines &c ddress 

= T. Re BAILEY & VAIL, Lockport, N. ¥ 


The Toll-Gate neato gre w 3, sheets 


to find! Address, with stamp, E.C. AB 


THE LEHIGH VALLEY 


Emery Wheel Co , 


WEISSPORT, PA., 
Manufacturers of 


Emery Wheels under a 
new patent. 


Send for circular. 
Niagara Steam Pump. 
CHAS. B. BARDICK, 








2 Adams St., Brooklyn N Y 





mM miding, 
d Electro- 3 


THE Mo ., METAL WORKER'S 1 
: Metallic - 
ANT: Comprttag } rt Chemistry ; the Arts of =. 


Hardening and Tem; Met wa eh ay se 
nD! =y- e a ; 
Founding. Ww Processes De. 
ry ty seta ools ewplo 
most Im ew 
Metal Workers 9 With the Ap theation vot the Ls rea 
tro-Metallurgy to Man) Ping Proveenes; collec 
Original Sources, and from the Works of Hol lL. — 
geron, Leupold, Prumier er, .c 
and others. By OL Yaxe. A pew. revised, and 


improved edition, to whieh is added an A , contaip- 
ing Tu« ManvracturEe or Russians Sheer Inox. By 
Jouw Percy ,.M.D.,¥.R.8. Tae ManvuracruRE OF MaL- 
pa | Tron Castixoe and [MpROVEMENTS IN Bresr- 
n ST By A. A. Pesqver, Chemist and neer. 
With over Six Hundred i te ay Tilustrating yar | 
Branch of the Sabject. .............cscccsceneeseeeeee® 


THE MOULDER AND FOUNDER'S POCKET 
GUIDE.—A Treatise on Moulding and Founding in Green- 
sand, Dry-sand and Romans | the Moulding of Ma- 


chine Frames, State be ohow-wa wom gt Moga Yor ts, 


gets. ae and — 

phur, Wax. and other -— ®, common y bmg - “ing 

construction of Melting Furnaces and 

Founding of Metals; the Composition ot ry ‘lions 

Nature. With an Appendix containg pts rar 

loya, Bronze, Varnishes and Colors for 

bles on the Strength and other qualities of “ast cn, 

By FREDERICK waarmee, x Ming Engineer, Aut of 
he Manufacture of I h Forty-two Ilastra- 

GemB. TERR. cc cccncece wctovccassbnsceecsnedeagebonsiayl $1.80 


THE PRACTICAL BRASS AND TRON FOUN- 
DER'S GUIDE,--A Concise Treatise on Brass Founding, 
Moulding, the Metale and their Alloys, ete. ; to which are 
added Recent Improvements tn the re of Iron 
and Steel by the mer , ete., ete. By —_ 
LARKIN, late Contactar of the Brass Fou 

ment in Reany ie & Co 's Penn Works, adelp phia. 

Fifth edition, it~ with Extensive Additions. in. one 
GORRERD, TREND. ccccccce ccccvccecccccccsecencdbesseone obs 2.23 


METALLIC ALLOYS.—BEING A PRACTICAL 
guise to their Chemical and Physical Properties, Sr 
in, Gemperion, and Uses. Translated fro 
UETTIER, Engineer and Director ot 
PS of “ La Fouderie en France,” etc. etc. 
By A. A. “Pacover, Chemist and Engineer, In one vo}- 
De. BP bcncobasechevnsseenienst she .edeeeecocaneale $3.00 


GALVANOPLASTIC MANIPULATIONS, — 2 


Practical Guide for the Gold and Silver byway” La 
~ Galvan tic Operator. Translated from nel 


Electro-plater. By FequEtT, Chemist 
neer, Ilfustrated by tus 17 Engravings on wood. 8y0,, 
Gy PR Sicccs cacche cabdercdcbeotedevusdooel detain 96.05 


above, or ony of my Books, sent by mail, free 


, The 
rh) f ng at the pub! 
and vcnlarged CAT LOGUE OF PRACTICAL 
AND 8SCIENTIF’ KS--06 pages, Svo.—sent free, to 
any one who will furnish his address. 
HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia 


To Electro-Platers. 


ATTERIES, CRUREIOARS. ARS MATERIALS, 
in sets or Gagic. with of instruction, mane- 
‘actured and sold THOMAS. HALL, Manufacturing 





Lew pn 19 Bronafield Street, Boston, Mass, 
tod eommagee sent free on application. 


+RIFFITH & WEDGE, 


MANUFACTURERS OF THE 


Tlustra- 





GrNe and CIR- 
KVinwe, Ouro. 
DI ES For om Denipges 
Stencils Also 
complete OUTFITS ay tc lothing Sten- 
cils and Ke Checks, with which young men are makin 


< 
= $5 to oT: Send for Catalogue and samples to 
. SPENC ER. 17 Hanover St., Boston, Mass. 


Ry 7ZOOOIN 4 PUMPS 


VERTICAL, roRTAl ) 


a NG 


AKE'S STEAM PU 


FOR EVERY POSSIBI 


BLO.F.BLAKE MFG C0.79&8 


CAUSEWAY & FRIEND STS. | 





Men who have other business, wanted a» agents. 

a} lans, ‘pleasant work, Goop Pay. Send 3-cent 
stam For particulars. Taz GraPraic CoMPANY, 39-4) 
Park Place, New York. 


MAGNETS—Permanent Steel ts 
of any form or ——] made a Lo’ by F. Be ace 


& CO,, 28 New 
brated Tom Thum “and Miniature Telegraph _ 


DORTABLE STEAM ENGINES, COMBIN 


mum of efticien durability and econ 
ing he warts of reight and ju cries, re 


weit the mii 
wily art ereeey ener oer Sead Meech 








cfreulars THE D i MOADLEY co., Lawrence, Mase, 


MACHINERY. 


IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 


Cold Rolled Shafting. 


HANGERS, PULLEYS, COUPLINGS SRLTING, &c 
&c. Send for Ilustrated Catalogue and Price Li 
GEORGE PLACE & CO 
121 Chambers & 108 Reade Sts., x. "Y. City 
BEAUTIFUL DECALCOMANIA 


or Transfer Pictures, with full instructions and 24 pg. 
4 post-paid for 10 cents, 100 for 50 cts. 


catalogue, sen 

1 oO They are Heads , Landacapes, Flowers, Aatumn Leaves 
tag lpn "Insects, Gre ve and Comic Fignres, 
de 








‘ can be easily transferred ty amy articly 60 
as to imitate the most beautiful painting. Also 5 
beautital Gem Caromos for 10 cents, 50 for SOcents, Agents 
wanted. Address J. L, PATTEN & CO,, 71 Ime 8t., New York. 
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78 Scientific American. [JANUARY 30, 1875; 


___Bverisements, “_| separate eared ETAT IE OF PATENTS Eee 
sold Preble Dat 00 ling. Saat’ Bees ies RLS € ; 0 
<a ao la And How to Obtain Them. gs ecpere 


Engravings may head advertisements at the same rate PRATT’S Any persons or firm domiciled in the United 
per line, by measurement, as the letter press. Ad- AL : a Sistas a wails ener pace ee 
 Suameynecatasereman ASTRAL, ,,. (Practical Hints to Inventors. ‘cnsctw tac cet ates Stes may ror 
. ter their designs and obtain protection. This is 

very important to manufacturers in this country, 














Safest and best Ofl ever made—burns in any Yaa 


Working Models _ | sates 


ee 


ROBABLY no investment of a small 














\ CHAS. PRATT & CO. 
, i And Experimental Mpchipsry,, Metal or Wood, made to Petablisned 1770. 108 Fulton street, N.Y. of money brings a greater return ont oe a eee Te 
z PLANERS, | ee 
vs patent, even when the invention is but a Design Patents. 
etsy Ae tera tie ee ae (Es BRAND, 3 oun st Nt 4 small one. Large inventions are found) foreign designers and manufacturers, who send 
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availed themselves of the services of Munn & Co. 
during the TWENTY-SIX years they have acted as 
solicitors and Publishers of the ScrenTIFIC AMERI- 
CAN. They stand at the head in this class of busi- 


the printing of woolen, silk, cotton, or other fab- 
rics, any new and original impression, ornament 
pattern, print, or picture, to be printed, painted, 
cast, or otherwise placed on or worked into any ar- 
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ery letter,describing some invention, which comes to 
this office. A positive answer can only be had by 
presenting a complete application for a patent to 
the Commissioner of Patents. An application con- 
sists of a Model, Drawings, Petition, Oath, and full 
Specification. Various official rules and formalities 
must also be observed. The efforts of the inventor 
to do all this business himself are generally with- 
out success. After great perplexity and delay, he 
is usually glad to seek the aid of persons experi- 
enced in patent “business, and have all the work 
done over again. The best plan is to solicit proper 
advice at the beginning. If the parties consulted 
are honorable men, the inventor may safely confide 


t his ideas to them; they will advise whether the im- 


provement is probably patentable, and will give 
+ | him all the directions needful to protect his right. 
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How Can I Best Secure My Invention ? 

This is an inquiry which one inventor naturally 
asks another, who has had some experience in ob- 
taining patents. His answer generally is as follows, 
and correct: 


Any patent issued since November 27, 1867, at 
which time the Patent Office commenced printing 
the drawings and specificaticns, may be had by re- 
mitting to this office $1. 

A copy of the claims of any patent issued since 
1836 will be furnished for $1. 

When ordering copies, please to remit for the 
same as above, and state name of patentee, title of 
invention, and date of patent. Address Munn & 
Co., Patent Solicitors, 37 Park Row, New York. 

Mourn & Co. will be happy to see inventors in per- 
son at their office, or to advisé them by letter. In 
all cases they may expect an honest opinion. For 
such consultations, opinions, and advice, no charge 
is made. Write plain; donot use pencil or pale 
ink ; be brief. 

All business committe to our care, and all cor- 
sultations, are kept secret and strictly confidential. 

In all matters pertaining to patents, such as co1- 
ducting interferences, procuring extensions, draw - 
ing assignments, examinations into the validity o 
patents, etc., special care and attention is given 
For information, and for pamphlets of instruction 


OPP 
ganas Rete ig Shon 


‘vas.— 
re 


tl LUMBERMEN 





Construct a neat model, not over a foot in any di- and advi id 
$100.00 001 lll GOLD romaby gp tee, MUNN & Co. 
prepaid, adi to Munn & Co., 3] Park Row, ? 


, 


g fest ee Aise er Medal, for the together with a description of its operation and PUBLISHERS SCIENTIFIC AMERICAN, 
¢ Rey Firs Rivet Beige, See ae rey ris me, Medals f s for | merits. On receipt thereof, they will examine the 37 Park Row, New York. 
3 Preimiums were awarded Yo to us by the pasition, haa sous September, isi, | invention carefully, and advise you as to its patent-| Operce my WASHINGTON—Comer F and 7th 
iy Fale re Ulaghanatt tor, after an impartial trial of | ability, free of charge. Or, if you have not time, Streets, opposite P t Om 
; © cata an account and circulars of our DAMASCUS | or the means at hand, to construct a model, make 
TOOTHED, CLIPPER and FLANGED TOOTHED SA WS, which are superseding all | as good a pen and ink sketch of the improvement 


mambooh, FORD & CO., Beaver Falls, Pa. as possible and send by mail. An answer as to the 


—==_____||= | prospect of a patent will be received, usually, by 
GREATEST INVENTION of the AGE.| THE ADJUSTABLE BROILER. , | return of mail. It is sometimes best to have a 
ELECTRIC & VAPOR CHAIR. 


thing— two patente be- search made at the Patent Office; such a measure 
Patent « ae iy or business atvendy eatab- often saves the cost of an application for a patent. 

Pang: in the ~ Selentitc Amer- | For Sale, ' requiring my entire’ entire attention Preliminary Examination. 

and sciatica. Physician should be without one. Dubuque, ke lowa. In order to have such search, make out a written 


Send for c‘reular. —— 
C. R. TOWNSEND, Soe AceEnr. ID) 4) A SURE RELIEF, FOR | description of the invention, in your own words, 
Medica! Institute {ei Cumberland Be Brooklyn, N.Y. K?} ‘A. BAOWELie » Mass. 























CO., Charlestow and a pencil, or pen and ink, sketch. Send these, 
OR SALE.—-2nd-hand, Portable and Sta- with the fee of $5, by mail, addressed to Munn & 
Co., 37 Park Row, and in due time you will receive 
an acknowledgment thereof, followed by a written 
report in regard to the patentability of your im- 
provement. This special search is made with great 
care, among the models and patents at Washington, 
to ascertain whether the improvement presented is 
patentab!e. 
To Make an Application for a Patent. 
The applicant for a patent should furnish a mo- 


del of his invention if susceptible of one, although 
sometimes it may be dispensed with; or if the in- 
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samples of the ingredients of which his composition 


‘ consists. These should be securely packed, the in- 
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press, prepaid. Small models, from a distance, can 
often be sent cheaper by mail. The safest way to 
remit money is by a draft or postal order, on New 
York, payable to the order of Munn & Co. Per- 
sons who live in remote parts of the country can 
usually purchase drafts from their merchants on 
their New York correspondents. 

Foreign Patents. 
The population of Great Britain is 31,000,000; of 
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these countries. Now is the time, when business is 
dull at home, to take advantage of these immense 


kinds are always in demand in Europe. There will 


> | never be a better time than the present to take pa- 


tents abroad. We have reliable business connec- 


"| tions with the principal capitals of Europe. A 


Canadian Patents, 
In order to apply for a patent in Canada, the ap- 
plicant must furnish a working model, showing the 
operation of the improved parts ; the model needs 


ail, | not to exceed eighteen inches on the longest side. 
5! Send the model, with a description of its merits, by 
Paper. express, or otherwise, to Munn & Co., 37 Park Row. 
MUNN & fon 


Also remit to their order by draft, check, or postal 
order, the money to pay expenses, which are as fol- | ' 
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SCIENTIFIC "AMERICAN, 


FOR 1875. 


THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 


THIRTIETH YEAR. 


VOLUME XXXII—NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the second day of January, 
1875, anew volume commenced. It will continue 
to be the aim of the publishers to render the con- 
tents of the new volume more attractive and use- 
ful than any of its predecessors. 


To the Mechanic and Manufacturer. 

No person engaged in any of the mechanical pur- 
suits should think of doing without the ScrenTIFIC 
AMERICAN. Every number contains from six to ten 
engravings of new machines and inventions which 
cannot be found in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, Agriculture,Commerce, 
and the industrial pursuits generally ; and it is val- 
uable and instructive not only in the Workshop and 
Manufactory, but also in the Household, the Li- 


‘| brary, and the Reading Room. 


By the new law, the postage must be paid in 
advance in New York, by the publishers; and the 
subscriber then receives the paper by mail free of 


charge. 
TERMS. 
One copy, one year (postage included)... = 
One copy, six months (postage included). . 
One copy, three months (postage included). 
One copy of Scientific American for one 


Remit by postal order, draft, or express. 
Address all letters and make all Post Office or- 
ders and drafts payable to 
MUNN & CoO., 
37 PARK BOW, NEW YORK. 
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